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PROSPECTS OF THE NEW ERIE CANAL. 

In reply to a committee from the Commerce Conven 
tion in Syracuse, Governor Odell has expressed him 
elf as being opposed to the policy of urging the Legis 
lature to authorize the construction of the Erie Cana: 
long the lines of the scheme which was strongly in 
lorsed by his predecessor As an alternative, the 
Govern in favor of the completion of what is 


knowl } he proj of 1805 


rhe caual, with the exception of such work as has 


en done in carrying out the 1895 scheme, is in the 
lition in which it was left after the enlargement 
of 1s6 It has,a de pth of 7 feet, a bottom width of 


capable of accommodating boats of 240 


ton with a capacity of 8,000 bushels of wheat The 
pian of L899 which is the one now indorsed by the 
Governor, provides for the deepening of the canal to 
o fe with top and bottom widths of 73 and 49 feet, 


providing accommodation for boats of 450 


tons, with a capacity of 15,000 bushels of wheat It 
provide or a single pneumatic, or some other form 
of single mechanical lift at Cohoes and Lockport, to 
gether with oth hanges at important points along 
the route of She inal The estimated cost of this 
project ‘ 161.64 

rhe alternative cheme, which was reported upon 
ibo we e montl Zo y the Special Committee or 
Cana i { irgement of he canal to 
epth of eet I i bottom width of 75 feet, witl 
capa y for bars f 1,000 tons carrying 33.335 bushels 
of wheat The scheme is estimated to cost $62,000,000 
and it was drawn up on these ambitious lines because 
it was fel y the cOmmittee, in view of the recent 
completion of the Canadian system of canals with a 


minimum depth « 14 feet throughout, and in view 
th trenuous effort which is being made to divert 
Western ¥ it trade to Canadian ports, that the 


e had come to enlarge the Erie Canal sufficiently 


o enable it ) ‘ iccessfully against its well 
eq ped rival It wa found that the 9-foot canal 
\ i \ ecided improvement, as far as it went 
vould be altogether inadequate to meet the present 
emergency The large heme, it was urged, would 
have a capacity of 20,000,000 tons per annum, and that 


with the 
annum The 
third of the 


lowest rail 


tonnage as compared 


$12,200,000 per 


the saving on that 


present canal would be 


proposed canal could carry freight at a 


cost by rail, and, as compared with the 


rate ever quoted, the saving across the State of New 


York on a@ prospective tonnage of 20,000,000 tons, 


would be about $18,000,000 per annum 


After a careful study of the question, the Governor 


says he is satisfied that, on account of the strong 


opposition in some sections of the State agairst any 


further use of the State’s money for canal purposes 


impossible to secure favorable legislation 


for ti expenditure of the $62,000,000 
hem He 


would be regal 


required for the 


large that the 9-foot canal 


by the Legislature in the nature of 
ind that the money for its 


compromise necessary 


construction could be secured 
We thor 


that if 


oughly agree with the Governor in his con 


anything is to be done in the way of 


viction 
improvement in the Erie Canal, it must be done at 


once, and that if the question should be allowed to lie 
might be 
appropriations of any kind for canal im 
same time, we cannot but feel that 
that 


counties,” 


dormant a few years longer, it impossible 
to secure 
provement. At the 
if the 


live ina 


State, particalarly those 


“granger 


citizens of this 
what are known as the 
could be induced to look upon the question broadly, 


and not merely from the viewpoint of local interests 


they would see that the construction of the 12-foot 
canal would promote the interests, not only of the 
terminal points at Buffalo and New York, but indi 


rectly, by the multitudinous and far-reaching benefits 
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which always accrue from a general increase of trade, 


the interests of the whole State It is searcely to the 


rnor Odell should draw a contrast be 
of the canal docks in his boy 


point that Gove 
tween the crowded state 
hood’s days and their comparatively deserted condition 


just now. In those days, not only was railroad compe 





tition less severe, but the canal, as such, was adequate 


n conveniences and methods to the necessities of the 


time; whereas to-day in its present condition, it is as 


much out of date as a system of one-horse street cars 


would be on the Broadway surface line in this city. 


With a 12-foot canal and 1,000-ton barges, the economic 


conditions of operation would be so vastly improved 


that we think the Governor would soon witness a re 


turn to the prosperous conditions of an earlier day 
ore 
WATER-TUBE BOILERS IN THE BRITISH NAVY 
At a time when our naval authorities are adopting 
the water-tube boiler, exclusively, for use in our new 


recent adverse report of the British 


warships, the 
Admiralty 
water-tube boiler cannot but excite great interest in this 


Committee against the use of the Belleville 


country Indeed, the British navy is so vast, and 


its constructor ind engineers have been in the main 


so succes il in producing permanent types ol 


vessels, 


that a reversal of their policy, involving the practical 


condemnation of the boiler power of the numerous and 
powerful ships that have been built during the past 
four or five years, has produced a pronounced sensa- 


tion throughout the whole naval world 


The determination to adopt this boiler was made 


after a series of trials carried out in one of the gun 


boats of the navy, and the “Powerful” and “Terrible,” 
cruisers of over 14,000 tons displacement and 22 knots 
first vessels in which it 
Following close upon the trials of 


that the Admiralty had 


speed, were the 


I important 


was placed these 


ships came the announcement 


decided to install the Belleville boiler in all future 
battleships and cruisers The Powerful” and “Ter 
rible however, had not been long in service before 


complaints began to be heard against the performance 


of the new boilers under daily service conditions 
There were difficulties in maintaining the desired 
steam pressure, and they proved to be very extrava 
gant in coal consumption. Although a consumption of 
fuel of about 1.8 pounds per indicated horse power per 


hour was given out as the result of a trial, it was found 


that the average consumption of the same ship, when 


cruising, was between 2.5 and 2.8 pounds per indicated 


horse power per hour When we compare this with 
the consumption of 1.3 pounds, actually recorded last 
eason on the fastest t nestlont + mer and ith 

teame it can ‘ ee! hat il diverse I t trom 
the Admiralty Committee was a foregone conclusion 


We cannot do more than briefly summarize the more 


important findfngs of the committee, and must refer 


our readers to the current issue of the SurrLeMENT 
for the full 


In the first place, the 


report 


committee are of the opinion 


that the advantages of the water-tube boiler, from the 


military point of view, are so great that, provided a 


satisfactory type can be found, it is preferable to the 


ordinary cylindrical type They do not consider that 


the Belleville boiler has any such advantage over other 


types of water-tuLe boilers as to lead them to recom 
mend it rhe principal objections of the committee to 
this type are that the circulation of the water is defec 
tive; that an automatic feeding apparatus of a deli 


that a great 
feed 
that the wate 
that the 


eate and complicated kind is necessary 


excess of required in the pipes and 


pressure 


pumps over the boiler pressure; r-gages 


do not reliably indicate the water-level; and 


jelleville boiler has so far proved to 
that of 


evaporating 


up-keep of the 


be more costly than the cylindrical boilers; 


while the additional plant required and 


consumption on ordinary service as 
boilers, has hitherto nulli 
effected 


evidence before the com 


the greater coal 
compared with cylindrical 


extent, the saving of weight 


Lastly, the 


fled to a great 


by its adoption 


mittee showed that a large proportion of the coal 
expended in the navy is used to distill water and for 
ether auxiliary purposes; and for such purposes the 


cylindrical boiler is considered to be more suitable 


and economical than any type of water-tube boiler 
The report recommends that, as regards future ships 
that may be authorized, the Belleville boilers should 
not be fitted; as regards ships recently ordered, on 


work has been done on the boilers. 


fitted; while the 
retained on completed ships and on those under con 


which not much 


the boilers be not boilers are to be 
struction, in which any alteration would delay comple- 
tion 

While condemning this particular type, the commit 
tee is fully alive to the manifest military advantages 
of water-tube boilers as such: and they recommenc an 


extended trial of four types of straight-tube boile.s, 
which are now being adopted in foreign navies. These 
are the Babcock & Wilcox, the Niclausse, the Diirr, 


and the Yarrow large-tube boiler. It will thus be seen 
that a large section of the most recent ships of the 
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British navy equipped with a boiler which its own 
expert 


I proves that 
in naval n many other matters, it is well to make 


ymidemn, a fact which 





haste slowly 
— « a oe 
LONGITUDINAL "FRAMING FOR THE HERRESHOFF 
CUP. YACHT 
yachts that are being built for the 
decided 


Each of the two 


defense of the America” cup will present 


features of novelty among boats of their size and pur- 


pose The Crowninshield yacht, as we pointed out in 
presents novelty of form, being 
from the Herreshoff 

Bris- 
to the 


from her 


our issue of March 30 
for a 90-foot craft a wide departure 
original creation. The new 


model, and purely 


tol boat, on the other hand, will adhere closely 


“Columbia” in form, but will differ radically 
in construction, her designer having broken away from 


traditional ideas—at least, in yacht construction—by 
framing for the 
from time 


craft the 


substituting longitudinal transverse 


£ 


framing by which immemorial, the boat 


builder has given his necessary strength 


In the transverse system, as followed in “Independ 
ence,” the form of the boat is preserved by 79 frames, 
spaced 21’ inches apart (not 2% feet, as, by a typo 


graphical error, was stated in our last issue), and the 
tie-rod trussing in 
and by the 
deck 
girder. 
transverse framing is the funda- 


longitudinal strength is afforded by 


and bilge stringers 


the overhangs, by sid 


natural resistance to distortion of the hull and 


plating, acting in a general way as a tubular 


On this system, the 
and the longitudinal system is sub 


mental feature 


sidiary to it In the new Bristol boat, the main fram 
frames are 
The 


material for a 


ing is longitudinal, and the transverse 


worked in as subordinate and auxiliary. result 


reduction in the total weight of 
The 
in naval architecture, 

half a 
that 


is a 


given strength idea is new in yachts, but not 


Brunel having built the “Great 
Eastern century ago on this system. It is 
hull 


Columbia.” 


stated Herreshoff has reduced weights 25 


per cent as compared with This is mani- 
festly impossible; if he has saved from 7 to 10 per cent, 
he has done well 
— + oe - 
OUR ADVANCING TRADE. 
Although the recent 


increase in the exports of iron 


and steel manufactures from the United States has 
been simply phenomenal, there is at present no sign 

of falling off of the rate of increase. An analysis 

of the February export figures shows that for the 
eight months ending with February, 1901, the tot 

export is six and a half millions greater than the 

fl md 1 three 

t gt mont endin vit I ) 

} n n incre e of 10 per cent 

in a single year, and 333 per cent in the decade. In 

the eight months ending with February, 1901, iron 


total domestic 


months just ended they 


and steel formed 3 per cent of the 
whereas in the eight 
These 


is known that the exports cover a 


exports 
formed 7 per cent total figures are particularly 
gratifying when it 
only 
their 


great diversity of products, thus proving not 


that our 
output 


manufacturers are rapidly increasing 


but that they are each year fabricating a large 


proportion of the product, and thereby securing for 
themselves and for the labor employed the greater 
share of the profits arising from such manufacture 


Thus, ten years ago, such articles as typewriters, 


cash-registers, pumping machinery, electrical machin- 


ery, and other articles requiring a high degree of man- 


ufacture, had no place in the export schedules of the 


United States; whereas now they constitute an im 


portant part of our annual exportations of iron and 
steadily increasing both in volume and 
which ey find 


instance, we 


steel, and are 


in the number of foreign markets in 
single 

which in 
while in 1900 the figures 


profitable sales. To take a may 


quote electrical machinery, in 1891 no ex- 
ports whatever were recorded 
for the two-thirds of the 
reached about $2,500,000. For a similar period in the 
they had to over $3,500,000. An- 
that the area of 


Exports 


transactions of year had 


present vear risen 
feature is the fact 
enlarges. 


other gratifying 


distribution steadily and rapidly 


which formerly went only to the principal countries of 


Europe are now shipped to China, Japan, Australasia, 
Africa, and the islands of the South Sea, where such 
articles as sewing machines and typewriters find a 
market in the most distant islands. 


—>- 2 + _-—— 
SYLVICULTURE AND THE SUEZ CANAL 


In an interesting article on the above topic, the 
Revue des Questions Scientifiques describes as follows 
the highly successful efforts of the Suez Canal Com 
pany to protect the banks and approaches of that great 
highway of the world’s commerce by a systematic plant 
ing of trees and shrubs of various sorts. 

The Suez Canal Company is utilizing to great ad 
vantage saplings, shrubs, and large trees in order to 
banks, and to maritime 
canal from the encroachments of the desert. The oper 
ation began in 1897, and was continued from year to 


year with the improvements suggested by experience. 


consolidate its preserve the 
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For the purpose of diminishing the effects of ero 
sion at the edge of the banks of the maritime canal, 
and of the swells caused by the passage of vessels, 


there has been planted at the water's edge a reed of 


unusual dimensions, the Arundo gigantea, which 


speads its roots rapidly in the water and quickly at 


tains a height of from ten to twenty feet Farther 
back, on the slopes of the banks, there is employed 
with success several varieties of tamarisks (T. gallica, 
T. nilotica, T. articulata), whose branches take root 
when the sand hills just cover them, and which are 
intermingled with herbaceous plants like the orach 
(Atriplex halium) and the alfa (Stipa tenax) 


In addition to the foregoing precautions it was nec 


essary to protect the canals from the encroachment 
driven by the wind To accom 


350 feet 


of the desert sands 


plish this there has been stablished, at about 


from the water’s edge, hedges formed of arborescent 


species, and 170 feet long rhe filao, with horsetail 


leaves (Casuarina equisitifolia), an Australian tree 


quite well naturalized in Egypt, the acacia of the Nile 
(A. nilotica}, the eucalyptus globulus et robusta; the 
cypress of Lambert; the caoutchouc and Bengal fig trees 


(Ficus elastica, F. bengalensis); poplars, mulberry 


trees and even the sycamore generally thrive well on 


these plantations, especially in silicious soils; this, 
however, is due to artificial irrigation obtained by cut 
ting ditches from the fresh water canals derived from 
the Nile for the sustenance of the inhabitants 
Vegetation is more rebellious where the soil is found 
to be argillaceous. compact or too solid. In ordér to 
overcome this the lime-bearing waters of the Nile have 
been brought down, after much labor, and now a num 
ber of tamarisks, willows, orachs and other trees thrive 
well 
where the swells of vessels 


On the banks passing 


would endanger the young plantations of reeds, 


l they 
are sheltered, for the first few years, by hurdles which 
are taken elsewhere when the plants thus protected 
have acquired sufficient strength 

——— + 9+ 
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BY iENRY NORRIS RUSSELL, PH D 

Although Mars is now some time past opposition 
and more than eighty million miles distant, he is»still 
th most interesting object in our evening skies; 
and this not so much for what we know about him, 
as what we imaginge 

The belief in his } itability, rather strengthened 
than diminished by the discoveries of recent years, but 
as yet incapable of proof or disproof, finds its most 
appealing presentation to the public mind in the idea 
of possible signaling between men and the inhabitants 


of the planet 
Let us for the present assume that such intelligent 


inhabitants exist, and that the Martian canals are their 


work. We may then go on to consider what signaling 


to them involves, and whether it would be mechan 


ically possible 


At the outset we are limited to two ways of signal 


ing—by means of light, and by the electric waves of 


the same nature but enormously longer period used in 


wireless telegraphy these alone, of all earthly 


since 


means of communication, can pass through inter 


planetary space. Of these two, light is by far the 


most promising, as the unaided eye can detect a far 
smaller amount of energy in that form than the most 
delicate instruments can in the form of electric waves 

When Mars is nearest us, the earth is almost directly 
between him and the sun In consequence we can 
only see Mars at night, and his sunlit side is turned 
toward us only the 


From Mars, on the contrary, 


dark side of the earth can be seen, and that in the 
Therefore signals from the earth 


light, 


Martian daytime 


to Mars would have to be made by artificial 


while those i might be made 


n the reverse direction 
with reflected sunshine Moreover, our signals would 
be obscured by the glare of the Martian sky close 
to the sun: while theirs would have only the light 


of the planet and stars to interfere with them For 
both these reasons it is much easier for the Martians 
to reply, and therefore we 


that they are 


to signal to us than for u 
will first calculate on the supposition 
flashing to 

It is small a 


to produce signals visible at a considerable distance 


is with reflected sunlight. 
mirror will 


surprising how suffice 


in broad daylight. One three inches in diameter gives 
flashes which are conspicuous to the naked eye ten 
miles away Indeed, this is the system of heliograph 
which we have heard so much from 
Africa The 
to the minimum size of mirror which can be used It 


ing messages of 
South writer has no available data as 


is, however safe to allow an inch of di 
ameter of the 
if the signals 
eye, and we will use this 


In the case of Mars the 


probably 
mirror for each ten miles of distance 


are to be clearly read by the naked 


atio in our work 


ignals would be observed 


with large telescopes transmitting perhaps 10,000 times 
@#s much light as enters the naked eye from the same 
obiect. In consequence the Martians’ mirror need have 


only 1-10,000 of the area or 1-100 of the diameter that 
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our heliograph rule would require. We need make no 
extra allowance for the fact that the Martian signals 
are to be observed at night, since they would be sten 
against the bright background of the planet's disk, 
just as the terrestrial flashes are seen against sumlit 
sky or hills. 

Our final ratio is then one inch of mirror diameter 
for each thousand miles of distance. Now the least 
possible distance of Mars is 35,000,000 miles. The 
mirror with which its inhabitants signaled to us would 
therefore have to be at least 35,000 inches or nearly 
3,000 feet in diameter. To produce such a piece of 
glass is clearly far beyond the present resources of 
human engineering. It seems possible, however, that 
beings who could construct the Martian canals could 
also make such a mirror, but once made its mount- 
still greater trouble It would 
have to be set up so that its plane was equally in- 
clined to the directions of the earth and sun, and 
moved by some sort of gigantic clockwork, to counter- 


ing would present 


rotation just as telescopes have to 
To make flashes by covering up 


act the planet's 
be moved on earth. 
the whole enormous structure, or by tilting it, seems 
hardly possible; but this end could ‘be attained by a 
mirror composed of parallel strips, like the slats of a 
blind, which could all be turned out of their 
plane at later brought back to place by 
relatively simple mechanism; the whole to be mounted 
in a great frame moved by the clockwork spoken of 
No firm on eatth would take the contract for 
it does not seem impossible 


window 


once, and 


above 
such an apparatus;. but 
that the human engineering of a few centuries hence 
might be equal to the task. So we reach the interest 
ing conclusion that it is not inconceivable that men 
residing on Mars might be able to heliograph messages 
to us; and we cannot deny the same ability to the 
Martians, however unlike us they may be. 

How hopeléss the task of signaling to them would 
be we can now see. What gigantic conflagration, what 
combination of all the searchlights of the. world, could 
equal in intensity to a solid beam of 
could we 
their 


produce a ray 
sunlight a thousand 
point them all correctly? And 
light at will? Remembering that these are the con- 
ditions for sending a Mars and that 
it is much more difficult to signal in the reverse direc- 
may give up once for all the idea of any 


yards across? How 
how interrupt 


message from 


tion, we 
regular communication between the:two planets. 
rHE HEAVENS 

watch the heavens at 9 o’clock on 
the evenings of the middle of the 
we must soon bid good-bye to many of our old friends 


AS we once more 
month, we see that 
among the stars 

Canis Major 
close to the horizon, and before another month has 
Cassiopeia, in the far 


Orion, Taurus, and Perseus are all 
passed we shall lose them all. 
north, escapes a similar fate only because her diurnal 
circle about the pole does not quite dip below our 
herizon. Auriga, Gemini, and Canis Minor are higher 
in the western sky, and we shall not lose them for 
some time yet 

Ursa Major and Leo are at their highest, fairly on 
the meridian. Lower down on the east is Virgo, with 
the brilliant Spica, and the are of fairly bright stars 
between it and Leo. Below this is the little but con 
Corvus, the Crow, who is 
perched on the back of Hydra, whose whole length 
can now be seen stretching from Canis Minor to Libra. 

Arcturus is well up in the east, and Vega has just 
Between them are the graceful circlet of Corona 


spicuous quadrilateral of 


risen. 
Borealis, and the extensive constellation Hercules, and 
below are parts of Ophiuchus and Serpius. 

THE PLANETS 

Mercury is morning star all the month. His great- 
est elongation occurs on the 3d, when he is unusually 
far from the sun, but as he is also south of him, he 
rises only about an hour befofe sunrise. 

Venus is morning star till the last day of the month, 
when she through inferior conjunction and 
resumes the role of evening star She is too close 
to the sun throughout the month to be well seen. 

Mars is still in Leo, moving westward till the 4th, 
then slowly eastward. He comes to the meridian about 
8 P. M., and three in the 
morning 

Jupiter is in quadrature with the sun on the first; 
that is, he is 90 degrees west of him.and on the 
meridian at 6 A. M. Saturn comes to a similar posi 
tion on the 5th The two planets are getting quite 
close together in the constellation Sagittarius and will 


passes 


does not set till nearly 


remain so for some months 
Uranus is farther west, in Scorpio, and rises about 
11 P. M. on the 15th. Neptune is in Taurus, nearly 
opposite the planet last named 
THE MOON 
moon occurs on the evening of the 3d, last 
moon on the after 


Full 
quarter on that of the 11th, new 
18th, and first quarter on the forenoon 
earth on the 


noon of the 
of the 25th 
18th, and most remote on the 4th 

She is in conjunction with Uranus on the night of 


The moon is nearest the 


2i1 
the 8th, Saturn on the morning of the llth, and 
Jupiter on the afternoon of the same day; with Mer- 
cury on the morning of the 17th, Venus on the after 
noon of the 18th, Neptune on that of the 23d, and 
Mars on the morning of the 27th. 
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AUTOMOBILES IN NEW YORK. 

The above was the title of an address by G. Herberi 
Condict, before the New York Electrical Society. on 
March 27, at the new station of the Electric Vehicle 
Transportation Company, corner of Forty-ninth Street 
and Bighth Avenue, in this city. Before a very large 
audience, standing in an electric runabout for a plat- 
form, Mr. Condict related briefly a few facts concern- 
ing the rise and growth of electric transportation. 
He remarked that there were at the present time four 
hundred and fifty automobile vehicles in New York, 
as compared with about four thousand horse-drawn, 
In the next twenty years it was a possibility that no 
horse-drawn vehicles would be permitted in the streets, 
and so the vast expense of keeping the latter clean 
would be seved. 

It was during seasons of snow and ice, when the 
smooth pavements were slippery, that the demand for 
electric vehicles was the greatest, and frequently over- 
taxed the facilities of the company. At these times, 
on one occasion, as many as four hundred calls an 
hour had been received. The company, of which Mr. 
Condict is the chief engineer, decided in the spring of 
1900 to secure larger quarters, and began the work 
in August of last year of transforming half of the 


great building on Eighth Avenue, between Forty 
ninth and Fiftieth Streets, formerly used as the 
Bighth Avenue car stables, where over 1,500 horses 


were accommodated, into an enlarged station covering 
three acres, equipped with motor current transformers, 
which take the Edison alternating current at 3,200 
volts and delivef direct current at 110 volts; a special 
switchboard, which controls the current supply to six 
hundred separate sets of batteries, with room to spare 
for controlling one thousand batteries at a time; elec- 
tric moter automatic water pumps for supplying the 
roof tank which produces the hydraulic pressure for 
elevating the sets of batteries and transferring them 
to and from the vehicles; an immense battery room, 
ventilated by two large electrically-operated fans in 
the roof; two great electrically-propelled cranes span- 
ning the room, arranged with separate motors, for 
lifting and lowering individual sets of batteries from 
or to the charging fingers on the floor; a battery repair 
room, a well-equipped machine shop on an upper floor, 
a motor room fer repairing and adjusting motors and 
parts to vehicles, a blacksmith shop, a paint shop, and 
adjoining the machine shop a long room having a 
double trolley wire overhead, on which runs a trolley 
carriage, and from it the current is conveyed by a 
flexible wire to a cab for testing the motors and the 
running of the vehicle without a battery. 

When a vehicle comes in for the day the battery is 
transferred to the charging room, and the vehicie is 
washed and sent up stairs, There it is carefully in- 
spected, the rubbed plate battery connections are bright- 
with sandpaper, the motors are cleaned, the 
vehicle trimmings examined, and the tires blown up. 
It is then ready for the next day’s business, 

So complete are all the arrangements that it was 
stated within fifteen seconds of the receipt of a tele- 
phone call a cab is started on the way to answer it. 

The station and the system is regarded as the 
largest in the world, and is the most unique and per- 
fect in all its appointments for the rapid handling of 
individual batteries and inserting and withdrawing 
them from vehicles. It represents the possibilities of 
the practical use and application of electricity on a 
large scale as applied to transportation. This system 
was illustrated in the Screntiric Amertcan, March 25, 
1899. 


ened 


oe 


METHOD OF DETECTING HYPO IN PHOTOGRAPHIC 
WORK. 

The importance of thoroughly eliminating the hypo 
from negatives or prints in photographic work is so 
well recognized that it need not be insisted upon, and 
it will therefore be useful to give a method which has 
been brought out in the Belgian Photographic Bulletin 
for detecting small traces of hypo in the washing water 
and thus observing when the operation is finished. 
Into a deep tray is poured a small quantity of the 
water or solution in question and a few pieces of gran- 
ulated zine are thrown in, after which add a few drops 
of hydrochloric acid. “ace above the tray a filter 
paper wet with a solution of acetate of lead. If the 
least trace of hyposulphite remains in the solution 
the paper will become brown, and afterward assume a 
This action is due to the 


black metallic appearance. 
formation of hydrogen sulphide, which escapes to the 
surface and colors the paper by forming lead sulphide 
In this way it is always easy to determine when the 
washing is finished or to examine a solution suspected 


of containing hypo. 
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ELFCTRICALLY ILLUMINATED FOUNTAINS 
Of late illumination of fountains 


has been carried to such a point that the best of them 


years the electri 


form a spectacular display, which will continue for 


two hours before the series of designs which can be 
\ fountain was recently erected 
different de 


1 various colors by the system of 


formed is exhausted 


in Philadelphia, which shows over fifty 


signs illuminated |i 


illumination employed As an amusement feature, 


these displays have proved very attractive, and city 


authorities as well as owners of private parks have 


gone to considerable securing them In 


Park 


expense in 


Prospect Brooklyn, a fountain is in operation 


i) 


which cost $25,000 


In planning the electric fountains, the basin to con 


tain the water is constructed of stone or concrete in 


the usual manner, except that portions of the bottom 


are covered with glass The electrical apparatus is 


usually located in a chamber beneath it. The chamber 


is connected with the surface by an underground pas 


sage, which is also used as a conduit for the electric 


cables. The wires of the cables connect with a stand, 


} 


or switchboard, containing a series of electric buttons, 


id to lamps of both the arc and incandescent 


ind exte 


type, placed in the various pipes or funnels, through 


which the water is forced. The lamps are protected from 


the water by panes of colored or clear glass, 


some of them being covered with a set of 


movable panes which can be swung or 


whirled by the use of compressed air. Arc 
lights are utilized for the general illumina 
tion, and their rays are intensified by mova 
ble reflectors, so that beams can be thrown 
upon the upper or lower part of the water 
and at any angle desired The buttons are 
colored to represent the tint desired in the 
operator 


wishes to in 


illumination For instance, the 
presses a red button when he 
troduce light through the red glass, a yel 


low button when it is desired to give a 
yellowish hue, and a green button when it 


is desired to give a green tint, et The 


designs in water are created by the shapes 
of the pipes through which it is thrown into 
the air, and by the arrangement of the holes 
in them \ 


stream may 


conduit supplying a one-inch 


have its nozzle pierced with 


an umbrella, or 
as desired If its 


holes in the shape of a star 
open to form a single jet 
Stream is to be thrown vertically into the 
air the pipe is, of course, placed in a vertical 
position. if it is to form an angle, the posi 
accordingly As the larger fountains 


tion is varied 


may have several hundred pipes arranged in various 


positions in the basin, an idea can be gained of the 


combinations The water is conducted from the reser 
voir or pumping station to the fountain by underground 
Valves are set in the 


conduits in the usual manner 


conduits and in the smaller pipes, and are connected 
with the operating chamber in such a manner that each 
is controlled merely by the pull of a lever. The set of 
levers is arranged somewhat similar to the apparatus in 
block 


signal station. In 


a railroad 


planning the dis 
play the piping 
and wiring are, of 
course, installed 
to allow the use 
of single jets and 
combinations, and 
the introduction 
of colored illumi 
nation, as desired 
This must all be 
arranged in ad 
vance, as the pipes 
and wire cables 
are generally in 
closed in coacrete 


or other water 


proot material, 
after being con 
nected with the 


various funnels 


and jets beneath 
the basir. 

Such is the sim- 
plicity of 
tion that only two 
men are required 

one ta work the 
levers, and the 
other the buttons. 
A small window 
of thick glass al- 
lows them to note 
the water forma 
tion from their 
stand in the un 
derground cham- 
ber. When the 


opera 


70. Date, |! 


Displacement, 13,000 tons. Speed, 18 knots 


Scientific American. 








ELECTRIC FOUNTAIN EFFECTS. 


ne ror 

his place at the switchboard, and giv ! 

his assistant. The latter pulls the lever he indicates 
As soon as the column of water appears, the electrician 
illuminates ft by-pressing a button on the switchboard 
If it is a single jet, it is allowed to play for two or 
then several others are added by an 
It remains illuminated by the 


three minutes; 
other pull of the lever 
white light until the electrician presses another but 
ton and the tint is changed. Different effects are pro- 





NEW RUSSIAN BATTLESHIP “ CZAREVITCH.” 


Armor: Belt, 9 inches ; gun positions, 10 and 11 inches for main battery, 5 and 6 inches for secondary battery. 
Armament: Four 12-lnch; twelve Glock rapid-fire guns ; twenty 3-incla ; twenty 8-pounders and 8 smalier guns, Torpedo Tubes, six. Complement, 
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duced in the same manner. As already stated, the com 
binations which can be arranged are really remarkable 
The Brooklyn and Philadelphia foun- 
Mr. F. W. Darlington, 
various flowers, 


in their extent 
tains, which were designed by 
of Philadelphia, display umbrellas, 
sheaves of wheat, globes of liquid, and spiral columns 
which writhe in the air like snakes. At Willow Grove 
Park, 


cascade can be 


Philadelphia, the arrangement is such that a 
formed in the shape of a fan extended. 
background, or curtain, on which 
means of a stereopti- 


This constitutes a 
colored pictures are thrown by 
con, giving a novel, yet beautiful, effect. 

The quantity of water required varies from a few thou- 
sand gallonsan hour toas high as 100,000 gallons in the 
larger fountains. A pressure of from 125 to 150 pounds 
to the inch is required for the more elaborate displays, 
and usually the supply is forced to the fountain by a 
powerful steam or electric pump. There is no necessity 
for waste, as the water can be forced back to the pump 
ing station or reservoir and used over and over if de- 
An electric current of 500 volts is usually suf- 
For the larger fountains it 


sired. 
ficient for the illumination 
is sometimes generated in an individual station, but 
when they are set up in pleasure grounds owned by street 
railway in cities where the municipal 
authorities light plant, the 

current can be carried from the central sta- 


companies, or 
have their own electric 
tion by means of the cable system. 
—s 10a 
THE NEW RUSSIAN BATTLESHIP “ CZARE- 
VITCH” AS SHE WILL APPEAR WHEN 
COMPLETED FOR SEA 
The sudden effort at expansion in which 
the Russian navy is just now engaged has 
led to orders for the building of new battle- 
ships and cruisers being distributed in a 
large number of different places and coun- 
Like France has come in 
for her share in this business, and one of 


tries. America, 
the most important warships now under con- 
struction for the Russian navy in that coun- 
try is the “Czarevitch,” which is being built 
at the wellknown yard at La Seyne, near 
Toulon, belonging to the Forges et Chan- 
tiers de la Mediterranée. 

This ship, when complete, will be a big 
armor-clad of 13,000 tons displacement, bids 
fair to be a very formidable ship of war, 
and has that somewhat “ferocious” appear- 
ance for which French battleships are con 
spicuous. Her masts, heavy, castelated, and 

stling with guns; her tumble-home sides; 
1umerous tourelles,” 
impress the onlooker 
with tl) idea of war-like This 
however, not infrequently some- 


ill contribute to 
é power appear- 
ance, like others, is 
what deceptive, but in the present case cannot be con- 
sidered so, as both in offensive and defensive equip- 
ment the “Czarevitch” is extremely well provided. 
Her armament consists of four 12-inch guns, twelve 
5.9-inch rapid-firing guns, twenty 12-pounders, twenty 
-pounders, six 1-pounders, and a couple of 2-pounders, or 
sixty four guns in 
all, equaling the 
number carried 
in the old sailing 
battleships of the 
early part of the 
century. Her de 
fensive armorisog£ 
considerable area, 
In the first place, 
she has a complete 
belt of armor hav- 
ing a maximum 
thickness of 9 
inches, and upper 
and lower armor- 
ed decks, while all 
her heavier guns 
are placed in bar- 
bette turrets, the 
heavier of which, 
containing the 
four guns form- 
ing her principal 
armament, are 11 
inches thick in 
the turrets, and 
10 inches in the 
barbettes. The 
hoods of the six 
turrets containing 
the twelve rapid- 
firers of her sec- 





ondary arma- 
ment are 6 inches 
in thickness on 
barbettes of 5-inch 
plating. 

The “Czarevitch” 
is provided with 
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six torpedo-tubes, of 
remainder being situated at bow, stern, and on either 
battleship will be a twin-screw 


I9O!. 
which two are below water, the 
broadside The new 
vessel, and is estimated to attain a speed of 18 knots 
an hour. Belleville number, are 
to be fitted, and will supply steam for two sets of four- 
triple-expansion engines, working up to 
powe! The “Czarevitch” will be fitted 
projectors and a complete installa- 
tion of electric lighting. Electricity, too, will supply 
the motive power for revolving the turrets and other 
machinery is re 


boilers, twenty in 
cylinder 
16,300 horse 


with six electric 


purposes for which local 
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several hundred feet in length, depending upon the 
contour of the land. They draw their supply of water 
from what are termed “level ditches,” so called be- 
cause of their very slight flow. They are from 4 to 5 
teet wide and 1% feet deep, and run through the fields 
at convenient distances to supply the water-courses. 
For the operation of any reaper these ditches would 
be temporarily bridged. 

From the furrow-bottoms the canes emerge irregu- 
larly. They range in number from 100 to 160 canes 
per 30-foot furrow, and when ripe are from 14 feet 
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furrows, provided their growth be in that direction. 
The top to be removed consists of a portion of soft 
cane low in saccharine matter, of green leaves attached 
at their bases to the stalk, and of unformed leaves 
in process of growth. Any reaper must of necessity 
cut canes off where they emerge from the soil and 
cut off tops in a satisfactory manner. 

Concerning the loading device, the illustrations show 
the condition of the canes. The canes when cut are 
laid upon the field on top of the loose leaves and tops. 
This mat of leaves ig several inches thick. Canes are 
cut in lengths about 5 feet long. As far as 





quired. She is to be fitted as a flagship, 
and will carry a crew of 700 men. 
=>+ere 
A SUGAR CANE REAPER WANTED IN 
HAWAII 
Sugar Associa 


The Hawaiian Planters’ 


tion have a most important problem to 
solve, namely, the invention and designing 
plantation 
fields. problem 
in an otfer- 


ing prizes which aggregate $8,500. A prize 


reaper for sugar cane in 
They 


eminently 


of a 
have set about the 
practical manner, 
—or reward, as the Association terms it— 
of $2,000 is offered for the best practical 
design of a machine for reaping the cane. 
This competition will close on the 30th of 
June, 1901 
come the property of the Association, who 


The design selected is to be 


may cause the machine to be manufactured 
for actual trial. A further 
ward, of $5,000 is offered for the best work 


prize, or re 


ing machine that will 
in the field in a This 
part of the competition will close on De- 
cember 31, 1901 Should the machine built 
from the accepted design participate in the 


actually reap cane 


practical manner. 


actual trials and be successful, the inventor 





SUGAR CANE FIELD JUST PLANTED, SHOWING FURROWS AND 


WATERCOURSES. 


possible, they are laid straight; owing, how 
ever, to the curving of cane stalks, they are 
frequently laid irregularly. Portable tracks 
are placed in the fields, running generally 
parallel to one another, from 150 to 250 feet 
apart. Cars are run on these tracks in 
trains of about forty in number, and placed 


to suit. The car dottom is 2 feet from the 
ground; its length is 11 feet, and breadth 
6 feet. it is assumed that canes on the 


ground will have to be placed on the con- 
veyer of loader by hand. Any machine for 
cutting or loading should be operated by 
either horse power, gasoline, ur electricity. 
Any engine deriving its power from coal cr 
wood, which would either drop cinders or 
throw sparks, cannot be used in a cane field. 

The quantity of cane loaded per day at 


this particular plantation averages 1,150 
tons. For season of 1902 this will be dou- 
bled. From this it will be gathered that 


competitors should design substantial ma- 
chines, capable of handling cane in large 
quantities. 

It is hoped that American inventors will 
not be backward in devising an acceptable 
reaper and loader. We already lead the 





will receive $3,000 in addition to the $2,000 
which he has already received in the first 
part of the competition. If the 
tion is won by a machine not manufactured 
by the 


competi- 
Association, it will be purchased 
Association at the 
cost price delivered in Honolulu. A further 
prize of $1,500 is offered for the best design 
of an apparatus to transport the cane to and 
load it in 


from the inventor by the 


railway cars. This competition 


closes on the 30th of June, 1901 Competi 
tors are required to submit drawings of the 
machine as a whole, together with full de- 
tail-drawings, and only a description where 
the design is called for. In the second part 
of the competition, where a machine is called 
for, competitors will be required to furnish 
the machines to be experimented with in the 
field by the Should the 
Hawaiian Sugar Planters’ Association accept 


board of judges. 


a design of machine, the payment of the re 
ward will be equivalent to the purchase cf 
all patent rights to such design or machine 
in the Islands. All communica- 
tions should be addressed to the secretary 
of the Association at 


Hawaiian 


Honolulu. In order to enable 


inventors to gain some idea of the practical nature 


of this problem, we have secured some photographs 


taken specially to show the conditions which prevail 
in sugar cane plantations in the islands. The photo 
graphs are taken on an irrigated estate, and the figures 
may be considered as the average. 

The canes grow in furrows, 30 feet long and 5 feet 
They follow the land contour, 
and for this reason are sometimes straight and 
often curved. At the end of each 30-foot furrow is a 
water-course 18 


apart, center to center. 
very 
wide, which 


inches supplies one set 


of furrows. 


These water-courses are from 50 feet to 





CANE CUTTERS AT WORK ALONG LINE CUT OUT FOR TRACK 


to 20 feet long, with an average stalk diameter of 1.60 
The weight of cut cane runs from 70 tons to 
They 


inches. 
105 tons per acre, with an average of 86 tons. 
contain 11 per cent to 12 per cent of fiber. 

The canes do not stand upright. Owing to their 
own weight, they lie along the ground for three 
fourths of their length, with a perpendicular upturn 
for the remaining fourth, surmounted by the green 
leaves, or “top.” After emerging from the soil, they 
reach out in all directions, forming a sort of mat of 
interlacing canes below these fairly upright tops. It 
will, therefore, be noticed that, with furrows 5 feet 
apart, the canes of above lengths will lie across two 








4 TRAIN OF CARS ALMOST LOADED. 





world in agricultural machinery, and we 
shall probably continue to do so. 
—_—_—— ie +a —- 
The Becquerel Rays. 
A new technical journal, Kirchhoff's 
Technische Blatter, to be issued within a 


few days, will contain an interesting article 
concerning the latest rays. 

In 1895, a French chemist discovered rays 
emanating from the element uranium, which 
possessed properties similar to the Roentgen 
rays. They were called Becquerel rays, after 
their discoverer. But while the discovery of 
Roentgen aroused great interest in the 
whole civilized world, leading to radical 
changes in medical diagnosis, the Becquerel 
rays were only employed in a very lim!ted 
way in physical laboratories, and an asser- 
tion by thé French scientist, Demarcays, 
that they were not emitted from uranium, 
but from a new element, made no impres- 
sion. 

Recent experiments by the Beriin High 
School of Technology have proven this as 
sertion—that a new element is responsible 
for the Becquerel rays—and the interesting fact has 
been observed that these render almost every 
transparent substance luminous in the darknews. 

These rays make it possible to tell genuine diamonds 
from artificial ones in the dark. This will prove of 
great practical importance in testing The experi- 
ments have also resulted in obtaining, for the first 
time, larger quantities of the new element, which has 
demonstrated that rays emanating from a larger quan- 
tity make the air such a conductor of electricity that 
it is hoped this property can be utilized in wireless 
telegraphy. Experiments for this purpose are being 
made in the Berlin institution, but the deepest secrecy 


rays 














LOADING CARS ON THE TEMPORARY TRACK. 





is maintained concerning hen It i tated that é 
results will soon be laid |! e the Empero wl I 
eems to indicate that the discover regarded a 


one of great importance 
_--?--— 


TRAINING SCHOOL FOR NEW YORK STREET-CAR 


MOTORMEN. 

ro the man in the treet, the running of a 38-foot 
electric car of the underground conduit ystem, al a 
fairly high rate of peed, through the most crowded 
ind busy streets of the world, i i matter which in 
volves merely the turning of a controller-handle and 
of a brake-lever in obedience to the ignals given by 
the conductor But the man on the car is chosen, not 
because his work | ipparently so simple, but because 
he has proved his fitne to hold |! position by an 
arduous preliminary training rhe heavy cars of our 
large cities cannot be controlled unless the starting 


apparatus be properly manipulated, unless the brakes 


are operated in a certain way, and cannot be safely 
driven through an interminable stream of wagons 
unk the motorm have no inconsiderable presence 
of mind and reasor rood judgement 

in o er to I ‘ to thinh 1 I ct with 
coolness and prec io the Metropolitan Street R | 
way Company established a training school me tw 
years ago, in whicl imbitio rec! t we t 
ystematically taught how to become not only accept 


ible motormen, but also fairly good electrician thor 


oughly familiar with the mechanical and electrical 


construction of an electric car The school was ,the 
first of its kind ever founded When it wa tarted 
by President Vreeland it wa coffed at: but the best 


proof of its success is to be found in the fact that the 
street railway-companies of the largest cities have fol 
lowed the example of the New York company 

Before he is admitted to this training-school, the 


ipplicant is examined by a phy 


weak, or if he be not sufficiently robust, he ne even 
es the training-school rhe applicant who ha 
cessfully passed the physical examination i vim 
to the echool, and i issigned to one of thirty du 
car-platforms, disposed around the classroom, « ! 
fitted with a controller, a bral a ground-switch 
a fuse-box He is given a vook of rule hi lec 
car gospel-—which he must learn as thoroughly he 
once fearned his for ytten itechism and the Com 
mandment rhe reakit f one f the le i 
sin for which almost ar pul ment n 
out But, of all offense { ! ‘ ) t} 
neglect to remove the handle of the ontrol ipo 
leavit t! f 
nh instant it! 
trolle | ot i ul ‘ é ned lito 
the embryo motorn ea t ‘ fo ve 
in the end almost instinctive ove tl men wl 
are tolerated in the school mere ecatise they will not 
be convinced of their unfitness, never lea the dun \ 
piatform with the mtroller-handles 1 place ilthough 
i 7 ise he na te tilled y tl tor to } 
leak to re ive ome paitry informatk + 
During the few das passed on the dumm platform 
t motorman is taught how to star hi imag i 
ir without hurling the passenger from their seat 
ind how to stop gradually under ordinary circum 
inces, and uddenly in a case of emergency rhe 
advisability of turning the controller-handle one con 
tact-point at a time © that the power is applied grad 
ually, is forcibly impressed upon him In order that 
he may Obey the signals of the conductor, the chool 


master convey hi orders largely by mean of an 


rdinary car-bell 


When he has learnt the rudiments of his calling, the 


pupil is taught something of the mysteries of electri 


city He is taken to the classroom controller, the 


casing of which is open, so that all who have eyes may 


see how it ts constructed, and the meaning of each 


contact-point, each resistance, is clearly explained. He 


is taught how to cut out the disabled motor of a car 


ontroller, and how to manipulate the re 


The 


defined not only in 


from fae 


versing-lever terms “multiple and erles” ar 


unmistakable words, but objective 


ly by means of the controller and the motors 


For this purpose the classroom is equipped with an 
jacked up from the 
With freedom 
than they would on the road At this period the motor 
enters the dificult part of his 


On the road he must be able not only to run 


operative skeleton-car floor so 


that its wheels may even more 


Spin 


man most edu 


eation 


upon 


his car in a manner which will be a*credit to his 
teaching, but he must also be able to locate open 
circuits .whenever oceasion may require. Accidents 


of all kinds may happen, and the pupil must be able 
to cope with them before he is graduated. Each man 
in turn is placed on the platferm of the skeleton-car, 
is instrueted practically how to operate the apparatus 
of which he has charge, and how to locate open cir 
cults on a “dead” car, as it is called in road parlance. 
If, after having been brought to a stop, the car re 
fuses to move when the current is turned on, the 
motormar knows that something must be amiss.” In 


accordance with 


the teaching of the instructor, he 
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orders the usually another pupil—to switch 
the glow within the car 
the 
examines the overhead 


without 


conductor 
When 
current is at 


on the lights shows 


that hand motorman steps from 


his platform switches on 


both 


and 


ends of the car, not, however removing 


Should the switch-handles be in 


finds 


his handles proper 


position he inspects the fuse-boxes If he that 


a fuse has been burnt out he proceeds to the ground 
witches to cut off the current, then inserts a new 
fuse, replaces the ground-switches, mounts his plat 
form again, and starts the car But if the fuses be 


intact the motorman is instructed to cut out the 


controller in order to 


Should the 


motors in succession from the 


ascertain which motor is defective lamps 


fail to light he examines the ground-switches If 


they be properly set and the headway short, he knows 
that that the 


must But if the headway 


nothing can be done and following car 


push him to the terminus 
be sufficient he Entering the 


leads of the 


continues his inspection 


car he lifts a trapdoor and examines the 


plow by which the current is fed to the motors If 


the circuit be open at the regular connections the 
lead replaced in position but if they be properly 
connected, the the motorman know that ome in 
ju has beer istained which he cannot repair and 
that his car must be pushed to the stable This in 


truction in making repairs is accompanied by striking 


illustrations of the consequences of the motorman’s 


breach of the inflexible rule which requires him never 


to leave the 


troller-handl 


car-platform without removing the con 


Either the instructor or an advanced 


pupil plays the part of an excitable, forgetful motor 
man—the man who, when he finds that his car will 
not start, leaves his controller-handle perhaps on the 


ixth or ninth point, frantically rushes off to renew a 
nt fu or turn a switch-handle to its proper posi 
tion, and then suddenly finds himself standing alone 
with his car speeding away so rapidly that it cannot be 
easily overtaken 
Vhen a car is disabled by an open circuit and the 
brake fail to arrest the car, the motorman is in 
ted to pull the reversing-lever toward him and 
then to turn the controller-handle to the sixth point 
us the motors are placed in multiple and con 
verted into dynamos, sufficient power being generated 
to stop the car almost immediately If an emergency 
top be neces iry, the brake is released, the power 
i ersed, the controller-handle turned to the first 
I ur nd applied to the rail Should a fuse 
i i witcl I bliown out the controller 
handle is moved to the sixth ar ninth point, whereby 
! car i p pe n the manner already described 
I motorr must also learn that, when on a heavy 
ule, an open circuit requires his attention and that 
the brake fails to hold his car, he has only to turn 
the controller-handle ,to the sixth or ninth point to 


op the car, the reversing being left in the forward 


position .since the car is already traveling backward 


The skeleton-car is provided with the u il re 
sistance panels, raised, however, so that they can be 
eadily seen, and fitted with lamps which clearly} 
idicate when the resistance is partially or entirely 

in o wut of the circuit By means of these re 
istan lamp the controller und wiring-charts, the 


taught that with the controller-handle on the 


furnished by the 
that 


point, the 1,550-volt current 


power-house passes through all the resistance 


one-quarter of the esistance is 


on the econd point 
one-half the re 


fifth 


cut out; that on the third point istance 


is cut out ind that finally when the point is 


reached, the motor are running in series with all 


resistance out rhe transition from the fifth to the 


motors in 


three 


ixth point connects the multiple, the con 


troller-handle passing over unmarked transi 


The motorman is instructed to make this 
that the 


tion point 
motors sustain 
first 


resistance is cut 


transition rapidly, so may 


no injury from the change to multiple. On the 


transition point one-quarter of the 


in; on the second transition point three-quarters of 
the resistance are in the circuit, the motors still 
being in seri On the third transition p 

No. 2 is dropped out of the circuit On the sixth 
point both motors are in multiple with three-quarters 


of the resistance in the circuit. On the seventh point 


one-half of the resistance is in the circuit; and on 

the ninth point, the resistance is out of the circuit, 

both motors running under full speed in multiple 
The training which the motorman receives on the 


skeleton-car is supplemented by lectures.on the method 
of crossing avenues and streets through which other 
ears travel. For classroom demonstration .two sets 
of channel-rails are used, separated any desired dis 
represent the breach in the underground 
conductor. The schoolmaster constantly 
necessity of shutting off the power at the point in 
dicated by long white marks on the road, and of 
“floating” across the break. The consequences of 
turning off the power without sufficient headway are 
shown by means of a plow used in connection with the 
channel-rails 

When the applicant has learnt in the school all that- 


he need know, he must pass through a post-graduate 


tance, to 
reiterates the 


‘6 on the rear 
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course on the road under the guidance of an expert 


motorman before he is permitted to don the blue uni 
and to mount the platform 
that he 


has im 


form which is his diploma 
practice 


the 


own cal if the road prove 


all that 


of his 


has not fully grasped instructor 


pressed upon him, he is either sent back to the class 
room, provided there is still hope for him, or sum 
marily dismissed without ever entering the service 
of the company The road is the crucial test which 
the training-school graduate must withstand There 


all his faults and all his virtues glaringly exposed are 
carefully observed by the chief instructor; and there 
the electric-car career of many an applicant ends 


Our article has been confined to the training of the 


electric-car motorman But the school is also equipped 


with the dummy platform of an air-motor car, and 


controlled 
locomotive and for that 


cent of the training 


The air-motor car is 


with a cable-grip 


with more difficulty than a 


reason not more than ten per 


capable of manipulating its complex 


Nowadays the 


school pupils are 


starting apparatus cable-car grip is 


rarely used In ten or fifteen years the tall model 
which now stands in the classroom and towers above 
everything else will be i relic of the bygone days of 
the cable-cat in interesting, antique curiosity ° 
>-+e-s 
Automobile News, 

4 long trip through Algeria has been lately made 

by Messr Joseph and Pierre de Crawhez, two promi 


Algiers 


passing through Boghari 


nent chauffeurs. Starting from they proceeded 


south Djelfa and 


toward the 


Laghouat, then returning by way of Bou-Saada and 
Aumale The distance covered on the tour is about 
850 miles, in a region where the roads are but little 


more than footpaths rhe machines were an object of 


curiosity to the native as well as to the Europeans, 


who saw an automobile visit their region for the first 
time 
Some additional information has been received as 


to the operation of electric omnibuses in Berlin An 
omnibus line has been lately put in operation to 
connect the Stettin and Anhalt depot rhe Siemens 
& Halske vehicle with which the company has been 
making experiments during the last year has proved 
satisfactory This omnibus has 12 places interior and 


platform. The battery of 44 Pollak ele 


ments is placed under the seats and is sufficient for 
1 10 to mile run The present line is about 24, 
mile ‘ 1d the trip i made in > minute he 
fare for whole distance is cents Each om 
nibus make ibout 60 miles per day the route has 
some rather steep grades, reaching 7 per cent At 
each end of the line is a central station for charging 
the batterie The new system is said to work well 


and there is some talk of establishing other omnibus 


lines in different parts of the city 


The annual automobile race, organized by the St 


Petersburg Club, had to be abandoned on account of 
a heavy snowfall, and postponed till a later date. The 
race was fixed for the 17th of February, and seven 
competitors were engaged, Messrs. Mazi, Barkett, Hen 


large machines and Sourmetz 
Alexieff in 
a challenge The 


marked 18 


rik and Loginoff in 
The prize was 


ther 


Krouspsky and motocyclesr 


cup day before the race the 


mometer degrees below zero (Centigrade), 


thick filled the air Four of 
other 


\lexandrovskaya, op 


and whirlwinds of snow 


the competitors declined to run; the three left 


the next morning by railroad for 


the Warsaw line, from which the start was to be made 


Upon arriving the starter made a tour in his machine 
and decided that the snow was too deep to permit of 
running The jury, composed of Dr. Klimenko, secre 
tary of the club, and two other members, then declared 


the race off 
The 
adjacent to Central 


Automobile Club of America now has clubrooms 
Park fine 


The Board of Governors has issued 


and a library and grill 


room are provided 


asking all members to regard the speed 


rhe 


rate of peed on 


a resolution 


regulations strongly disapprove of an excessive 


the public highways, in disregard of 


the comfort and safety of other users of the common 


roads, as an injury to the sport and to a great industry. 
They 


meet a driver of 


expect that when members driving automobiles 


1 horse or horses which are restive or 


frightened, the automobilists, on request or a signal 


from such driver, will in all cases stop and use every 
precaution to avoid the possibility of an accident. Any 
member of the club who shall be found, after a fair 





hearing, to be guilty of driving at a dangerous or ex 


cessive speed on the public highway, or who has disre 
and 


same by failure to stop when requested by 


garded the comfort safety of other users of the 

the driver 
of frightened horses, or who has been guilty of such 
conduct in the use of automobiles on the highways as 
shall tend to bring odium or reproach on the organiza 
tion, shall be duly and 
the repetition of such offense, shall be from 
the club. .This step taken. by the Automobile Club of 
America will win .respect 
has always done everything fn its power to help, not 


only the sport, but the motor industry as well. 


warned suspended, and upor 


expelled 


for the organization, which 
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Sorrespondence. 








The 77-inch vs, the 6-inch Gun, 
To the Editor of the ScienrTiric AMERICAN: 

I have fellowed with interest the controversy now 
in progress in your paper conce rning the armament 
for the cruisers of the “California” class. It is most 
satisfactory to know that there are people who take 
such deep interest in the development of our navy as 
do your correspondents. It is well that our people 
take an active interest in such matters, and that their 


ye brought forth While some very good 


opinions 
points are raised on both sides of the question, er 
roneous ideas are apt to appear. It is to such an idea 
that I wish to call attention, not for mere argument’s 
sake, but in the hope that its correction may lead 
to further discussion of the subject in question on 
a more comprehensive basis 

I refer to the communication in your issue of March 
»s 1901, in which your correspondent suggests the 
substitution of 7-inch for the 6-inch rapid-firing guns 
as a means of solving the battery question of the 
“California” class of armored cruisers. That would 
be a great mistake; for there would be no gun of 
intermediate caliber between the 7-inch and the 3-inch 
(14 pounder) guns. Moreover, if an intermediate cal 
iber could be introduced the difference in efficiency 
between the 7-inch and the 8-inch gun would not war 
rant the installation of the two on the same ship. In 
fact, it would be considered a very unwise policy to 
have two so closely related guns on one ship, be they 
f-inch and 5-inch, or 6-inch and 7-inch. The 6-inch 
(100-pounder) is a very good “stepping stone” between 
the 8-inch (250-pounder) and the 3-inch (14-pounder). 

One of the lessons of the Spanish war has evidently 
escaped the consideration of your correspondent, and 
that is the moral effect of rapid fire upon an enemy. 
What overwhelmed the Spanish gunners was not the 
accuracy of our fire, far from it—only from two to 
three per cent of the shots having taken effect; it was 
the rapidity of our fire that filled the air with shell 
that demoralized them 

It is safe to assume that the latest 6-inch gun will 
be able to deliver more metal within a time limit than 
the 7-inch gun, and with the same, probably superior, 
accuracy due to its more manageable size; for the 


smaller the caliber the greater the rapidity of fire. 


If the 7-inch gun were adopted, as proposed, the 8-inch 
un would have to be discarded 
and the b5-inch gun ought into play to fill in the 


gap between the 7-inch and the 3-inch guns, and that 
is not as effective for all-around work as the 6-ineh 
gun against the latest ships 

The following also attracted my attention while 
reading the correspondence referred to, viz 

‘If fighting is the primary object of a warship, it 
would certainly seem that ,her offensive power should 
not be made of secondary importance to other qualities 
in her make-up 

According to that let us take our “Californias” and 
remodel them so that the machinery is reduced to 
ten or twelve knots efficiency, the coal capacity to 
about 500 tons, the high freeboard of some twenty 
feet to the low one of a foot and a half or two, and 
reduce everything else that we do not actually use 
in fighting. The result would be a monitor—an 
excellent fighting ship, but of what strategic value? 
Surely a monitor with four 8-inch, fourteen 6-inch, 
eighteen 14-pounders and twelve 3-pounders and four 
l-pounder guns would be a most formidable fighting 
vessel, even more formidable than the “California” of 
the same armament before being changed Anchor 
them both within fighting range and let them bang 
e the cruiser 


away at each other The result would | 
much the worse for the experience, due to her greater 


exposed surface; for her high freeboard would serve 


as a short stop for many shot. If, however, the 
cruiser be permitted to use her superior st 1 she 
would be able to accept or refuse battle. If accepting 


battle her speed would serve her for constant maneu 
vering which the slow speed of the monitor could not 
offset. But give your monitor speed, hence greater 
coal capacity, hence a greater crew, hence greater 
freeboard, hence greater displacement, and you have 
a rival for the cruiser on an equa: standing. Thus 
it will be seen that a ship, to be an all-around fighting 
ship, must combine such qualities as belong to vessels 
of another class—the protected cruiser or even the 
gunboat, which are strategically excellent but offensive 
ly poor 

It seems that for all-around efficiency the “Cali 
fornia” and class are first-class ships and I am sure 
that they are the result of conscientious work on the 
part of our naval constructors, to whose benefit it is 
to produce only first-class work 

CaRLos pe ZAFRA 
118 West 44th Street, New York, N. Y 
re 
The great Serpent Mound in Ohio has been trans 


ferred to the Ohio Archwological and Historical So 


ciety 


Scientific American, 


Engineering Notes. 
The Cape-to-Cairo railroad is now in operation to a 
point 100 miles beyond the southern line of Lake 
Tanganyika. 


The company making cellulose for war vessels, ex- 
plosives, etc., now has three large factories in suc- 
cessful operation, besides two cutting plants. A fourth 
factory is nearly completed. 

The French art critic, M. Arséne Alexandre, has dis- 
covered that our machinery showed a distinct beauty 
of racial type The national character was clearly 
marked, he thinks, even in our locomotives. This 
theory is an ingenious one, and is worthy of elabora- 
tion. 

A scheme is on foot to start a fast line of steamers 
on the Thames between Kew and Woolwich. Certainly 
there is no river in the world that needs fast service 
of boats as the Thames. The boats which run to Hamp- 
ton Court make phenomenally slow time. They are re- 
tarded by the locks. 

The sizes of anthracite coal and the screens through 
which they are made are as follows, says Steam En- 
gineering: Coal which runs through a screen having 
a mesh of 3-16 of an inch is called barley; ‘, rice; 
9-16, buckwheat; %, pea; 144, chestnut; 2, stove; 2%, 
egg; 4%, grate; 7, steam. Coal beyond this size is 
known as lump coal. Bituminous !ump coal passes 
over bars 1% inches apart; bituminous nut coal passes 
through bars 1% inches apart; slack coal passes 
through bars of an inch apart 

Germany offers abundant market for a large number 
of American commodities, especially in the way of 
office furniture and supplies. The safes are mostly of 
obsolete types with old-style locks, and judicious ef- 
forts on the part of our manufacturers would result 
in large sales of our medium styles store and office 
safes. German offices and stores are rapidly adopting 
modern furniture including desks, typewriters, file 
cases, cash-registers, etc., and safes will prove equally 
as popular. Heidelberg students carry ink in bottles to 
and from classes and, indeed, the fountain-pen seems 
to be very little known in Germany. 

in December a serious country fire occurred along 
the line of the Great Southern Railway in the Argen- 
tine. It extended 60 miles, and burned some freight 
rolling stock as well as telegraph poles and fence 
posts. The fire appears to have been spread by the 
great amount of “paja voladora,” or flying grass. It 
is blown about by the wind and whatever care the rail- 
road companies mi take naturally they‘cannot keep 
it off their right of way so long as it exists. It is 
difficult for the trains to cut their way through it, and 
it causes hot boxes and even derailments, while fore- 
most of all is the terrible danger of its taking fire. 
The shifting of the wind a few points after the section 
hands have cleared the track of the flying grass may 
result in its immediately being buried in the dangerous 
stuff again. 

Vaucluse, in South France, is a center of the ocher 
industry Sometimes the ocher is excavated direct 
without mining, but often shafts are sunk. The ma- 
terial when brought to the surface is transported to 
the valley below on carts and is then washed. Mining 
is only done in the winter season, as the watercourses 
are dry in summer! By means of successive settling 
basins various degrees of fineness are secured in wash 
ing the ore At the end of the winter these basins are 
fliled with ocher in the form of mud, which dries hard 
during the heated term, and is then cut into blocks 
of regular size and dried in the sun, It is then either 
cut into blocks or crushed into powder for shipment 
and is sorted for color; the yellow shades command 
the highest price. The total production of these mines 
last year was about 180,000 tons, and of this amount 
3,000 tons were shipped to the United States. Although 
the mines have been worked for many years they are 


not exhausted 


rhe London County Council have issued their annual 
report reviewing the work accomplished in the me 
tropolis during 1899 concerning tramways, dwellings, 
and numerous other schemes which were carried out at 


25 Twenty 


an aggregate cost of more than $56,250,000 
three miles of new thoroughfares were undertaken, 
which will result when completed in an increase in the 
population under the jurisdiction of the Council from 
its present 4,700,000 persons to 7,096,400 persons. The 
maintenance of the Fire Brigade cost $1,000,000, while 
a similar sum was expended upon the drainage of the 
city The present sewers are too small to cope with 
the rapidly-increasing exigencies of the population, and 
a new scheme for reconstructing the drainage system 


is being projected at a cost of $15,000,000. London 


possesses 3,809 acres of open spaces and parks, to main 
tain which cost $572,575 In 1889 the cost In this di 
rection was only $263,755 rhe Council also maintains 


the coroners’ courts and the asylums; is responsible 
for the highways, bridges and public health; controls 
the theaters and music halls; and attends to the en 
forcement of the Weights and Measures act, in which 


1,100 offenses were punished during the year, 
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Electrical Notes, 

The London United Tramways, upon which electric 
traction has been introduced in place of horses, are 
meeting with considerab:e opposition from the scien- 
tists of Kew Observatory. A section of the line passes 
within three-quarters of a mile of that building and the 
observers complain that their delicate instruments are 
deranged and the records spoiled by the near neighbor 
hood of the electric current. The Board of Trade have 
the matter in hand, and experiments are to be carried 
out to ascertain to what the electrical disturbances at 
Kew will amount, and the best methods of insulation 
The tramway engineers do not feel dispesed to resort 
to elaborate and expensive means for insuring com 
plete insulation, so that a complete deadlock is the 
result, and the tramways cannot yet be opened to public 
traffic. 

The separation of wireless messages is now receiving 
great attention by electricians. M. P. Jégou haa 
adopted a new system in which he employs mast-wires 
of different ranges. Four such mast-wires are em 
ployed, two at the sending station and two at the re 
ceiving station. Their heights are so arranged that 
one of them covers, say, a range of five miles, while 
the other does not. The circuits of the coherers at 
tached to the two mast-wires are so arranged that 
their simultaneous action produces no effect upon the 
galvanometer, but at a distance of five miles the gai 
vanometer will respond to a message from the sending 
stations addressed to both coherers, as only one of them 
is brought into action. At half the distance when 
both coherers are within range no effect ia produced on 
the galvanometer. 


There is a project on foot for the construction of a 
movable electric platform on the right bank ot the 
Seine. It will be underground and its length will be 
about six miles, The route proposed passes under the 
Avenue de Opera, the great boulevards, Boulevard 
Sebastopol, the Rue Turbigo and the Rue de Rivoli, 
The new scheme calls for four platforms instead of 
three as was in use at the Exposition. The first plat 
form will be stationary, the second will have a velocity 
of 1% meters a second, the third 3 meters and the 
fourth 5 meters or 16% feet. This will enable pedes- 
trians to have a very rapid means of transit afoot, in 
a portion of Paris which is greatly encumbered by 
vehicular traffic, for as all the locomotion is in one 
direction persons can walk very fast on the fourth plat 
form, and will be able to cover a great distance. Some 
means of transit en the streety mentioned is so neces 
sary that it is very likely the scheme will be carried 
into effect. 


Attempts are being made by the Marconi Wireless 
Telephone Company, of London, to inaugurate a wire 
less telegraph service to Australia, Although the total 
distance is considerably in excess of that from England 
to this country, it can be more easily negotiated owing 
to the facilities offered at various points en route, for 
the installation of subsidiary tranamitting stations. Ar 
rangements are being made to erect stations at Prawl« 
Point, the Lizard, Ushant, Cape Finisterre, Gibraltar 
Malta, Algiers, Sardinia, Sicily, Cape Malea in Greece 
Alexandria, Aden, Socotra, Colombo, Sumatra, the 
Cocos Islands, Perth, Albany, Adelaide, and Melbourne 
The various governments of the countries in which 
these points are situated are being approached to obtain 
permission to install the stations. In no single instance 
is the span between two points so great as that from 
the west of Ireland to New York, so that, if suecess 
attends the experiments in this case, it will probably 
be equally possible to extend the distance and to estab 
lish ether communication between this country and 
Great Britain. If the vessels plying between England 
and the Antipodes are supplied with instruments, it 
will be possible for passengers to dispatch and receive 
messages during the voyage. 

4 new process for making plates of porous lead for 
use in accumulators or for acid filters has lately been 
patented in Germany by Richard Bauer In place of 
treating the melted lead by a jet of gas or vapor, as is 
often done, the inventor uses a material which by con- 
tact with the melted metal is volatilized and penetrates 
through the mass during the cooling. Sulphur is best 
adapted for this purpose; it bas the property of com 
bining with the lead to form sulphide, and this sulphide 
when decomposed by dilute hydrochloric acid leaves a 
mass of porois lead. In practice the operation is 
carried out as follows The two halves of a plate 
mould are heated and a small quantity of melted sul 
phur is introduced, so that after cooling the sides of 
the mould are covered with a layer of sulphur. The 
lead, heated to redness, is then poured into the mould; 
the sulphur is vaporized and penetrates into the mags. 
After cooling, the plate taken from the mould is com 
posed of lead, sulphide of lead and an excess of sulphur, 
The latter is removed by a preliminary washing and 
the plate is then treated with dilute sulphuric acid, 
which decomposes the sulphide and leaves a plate of 
pure lead which is extremely porous and well adapted 


for accumulators and other uses. 
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THE OMNIGRAPH--AN INSTRUMENT FOR TEACHING 
TELEGRAPHY. 

will still 

tape 


Old telegraph operators remember how 


were once received on a driven by a 


messages 


elock train The skill acquired soon rendered it pos 


Scientific American. 


the letter to be transmitted cannot possibly be an- 


ticipated. Thus the student learns how to receive a 


cipher message, the meaning of which he cannot 
know 
When sufficient proficiency has been obtained in 


receiving messages from the sounder, the student can 
learn to transmit messages in the regular method by 
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showing what is known 
which is operated on the 
the advantage of 


sectional view, 
Neal-Duplex brake, 
hydraulic and has 


the other a 
as the 
principle, being 
applicable to any standard car, and of being operated 
by the same brake handle to which the ordinary chain- 


brake is attached, and available for use at any time. 
The device consists essentially of a pump carried 
upon and operated from the axle, and a 





sible to dispense with the tape and to translate the 
message directly from the sounder But the acquisi 
tion of that skill came only with long 
practice for which reason the modern 
novice must pend hours and hours be 
fore the tickling of a sounder becomes in 
stantly intelligible to him An instrument 


which is designed to simplify inatruction in 


telegraphy, and to impart in a comparative 


ly short time a complete knowledge of the 
Morse alphabet, has recently been intro 
lueed by the Omnigraph Manufacturing 
Company, of 39 Cortlandt Street, New York 
eity Putenta have been applied for 

The Omnigraph, a the inatrument ia 


called, conaiatu of a baseboard on which are 


eoured an ordinary key and sounder, be 








hydraulic-brake cylinder, which is fastened 
to the 


rectly 


bottom of the car and supplied di 


from the pump with a non-freezable 


oil under hydraulic 
The oil 


valves, is 


pressure 
reservoir, with the pump and its 


contained in a casting which is 


convenience, in three 
bolted 


shut in the 


made, for separate 


sections, which are together, and 


completely working parts to 
dirt It in 


upon the axle, 


the exclusion of all dust and 


closea and is carried directly 


the escape of oil being prevented by meana 








tween which a diak te mounted, formed on 
ite periphery with teeth \ apring con 
wet siijacent to the wheel engages the 
peripheral teeth of the diak Although irregular, the 
ivrangement of the teeth te arbitrary ror if the diak 


be rotated by mall crank ahaft geared with 
the diak-ahaft, the 


teeth, but 


thean ora 


pring eontact ta foreed outwardly 


by the lrope back by ite own elasticity, and 


thue makes and breake the cireuit rhe experienced 


telegraph detecting these makes and breaks 


at the 
lashes of the Morar 
the dink 


operator 


them ae the dote and 
alphabet \ 
him that the 
John quickly extem 


diak be rotated for 


eounder recogn ines 


clome 


ineapection of 


would reveal to teeth are #0 


srranged ae to apell the sentence 


poriged five tow bags If the 


wardly, thia sentence, thus oddly worded to inelude 
every letter in the alphabet, is ticked off at the sound 
er if rutated in the opposite direction, the sentence 


will be telegraphed backward 


rhe disk is completely under the control of the stu 


dent. It can be 
rotated as slowly 
as desired or it 
can be so rapidly 


turned that its i . en 
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means of the key which forma part of the apparatua 


~--o-> 
HYDRAULIC ELECTRIC-CAR BRAKE 


The extraprdinary development of city and aubur 


ban eleetric car service la making the queation of a 


proper control of the care of increasing Importance 


Not only ia the average running speed increasing, but 


the headway between care ia growing leas, Coupled with 
the growing number of cara and the higher apeed, there 
im the all of which 


it imperative that the cars should be 


fact that traffie ia becoming denser 


conditions render 


provided with a brake system which will be powerful, 


and instantaneous in its application, and safeguarded 


againet any poseibility of failure at the critical moment 


Although many forms of mechanically-operated brakes 


showing less ingenuity, have been devised 


fact 


more or 


it if a 


majority of the cars are still 


that a great 





curious sentence 
will be received 
scunder 


that 


at the 


with a speed 


would open the 
eves of a good 
operator More 
over the mes \ 
sage on the desk 


is transamitted 
with a  distinet q 
fault \ 


which 


ne and 


lesspess 








e— 


mm i ) 
sees NN 


the most perfect operator can never hope to attain. At 
first blush it might seem that the student simply learns 
one sentence forward and backward, and that the instru- 
ment is a good teacher only within very narrow limits. 
But this disk can be partially rotated forward and 
backward any number of times, in any place, so that 











of stuffing boxes, one of which ia clearly 
een in the perapective view 
The pump platon, / ia driven by meana 


of an eccentric, A, which ia mounted on the 
ixie, and, of course, In inh conatant oper 
ation when the car te running The brake eylinder, D 
eontaina two platon Whore piaton roda, A and PF, 


through 


directly 


projecting opposite enda of the cylinder, are 
brake levera, @ 


valve, HM, 
through the rod. / 


connected with the ordinary 
This 


Which ia connected 


eylinder is provided with a 


directly 


pDiaton 
with 
an eecentric, A, carried on the lower end of the brake 
etaff, the turning of the brake-handle 
third of a 


to open of clore 


from a quarter 


to a revolution by the motorman serving 


this valve The brake eylinder is 


connected with the pump by 
hose, W and L Normally 


not in operation, the piston valve in the brake eylin 


means 


f two pieces of 
steel when the brake is 
through the 
back to the 
pump valves, the flow of oil being continuous 
brake 
however, 


der remains open, and the oil is driven 
hose, M 
suction 


perfectly 


to the brake cylinder and thence 


and free By a quarter turn of the 
handle 
the piston valve 
and the 


hydraulic 


| is closed 
full 
| pressure of oil is 
| exerted upon the 
pistons of the 
brake cylindet 
driving them to 
the center of the 
indi 


cated by the ar 


cylinder, as 








rows, and thereby 
brake 
When the 
piston is 
by the motorman 
the free 


setting the 
shoes. 


opened 


circula 








HYDRAULIC ELECTRIC-CAR BRAKE. 


controlled by the old hand-brake; and while this is 
fairly efficient, it has the drawback of being slow in 
its application, whereas in cases of emergency, the 
gain of a fraction of a second in the action of the 
brake may be of the most vital importance, 

We present two engravings, one a perspective and 


tion of oil takes place as before. This brake, which 
was invented by J. H. Neal, and is manufactured by 
the United States Steel Company, 145 Oliver Street, 
Boston, Mass., is the outcome of considerable ex- 
perience in the operation of the Boston Elevated Rail- 
way Company's system, and it has many advantages 
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which have been proved by the test of actual service. 
In the first place, it is instantaneous in its action, 
the brake being set, aS we have said, by a quarter 
turn of the brake handle, and the appreciable delay 
which occurs in the winding up of an ordinary hand- 
Another most import- 
ant advantage, which will be appreciated by the re- 
air shop, is that the actual locking or “skidding” of 
the wheels is impossible, the brake being under au- 
should the wheel, and, therefore, 


operated chain brake avoided, 


tomatic control; for 
the pump, stop, the pressure on the brake cylinder 
piston heads 1s lowered 
and the braking effect re 
moved At the same time 
the motorman has at com 


mand the full efficiency ol 


the ordinary chain-brake 
Che mechaniam is adjuat 
able to any brake that 
illoWw 6 Inene or more 
of ixle pace lta total 
welght 1 le than o00 
pound and the coat af 


power for ite operation ta, 
practioally, nothing at all 
being 


the whole brake 


carried in an air tiaht 
casing filled with oil, the 
mechaniam ie = self-lubri 
eating and = = repaire an 
actual 


light 


proved by opera 
tion, are very 
oe 
A REMARKABLE SALT 
DEPOSIT 

RY CHARLS HOLDER 
Few readers of the 
Scienrivn AMERICAN had 
heard of the Sea of Salton 
up to 1892 At this time 
the Colorado River broke 
its barriers and flowed into 
the desert of flooding it to an extent of 


hundreds of square miles In the vicinity of Salton 


California 
was one of the largest salt deposits in America; the 
water encroached upon it, and for a time threatened 
the industry, but after creating an excitement which 
spread over the entire West, it receded. The rumor 
was to the effect that the new sea was so vast that it 


ild change the Southern California 

rhe deposit of salt at Salton is one of the sights 
of California It lies in a depression almost three 
hundred feet below the sea level, and was at some 


time in the past the bes 


of a sea, or extension of 


the Gulf of California. From the train, which passes 
nearby, the tract looks like a vast snow fleld, and in 
the early morning is frequently the scene df beautiful 
mirage effects rhe salt deposit, which is essentially 
rock salt, covers about one thousand acres, and is at 
present the center of interest on account of the dis 


pute of rival comp 
over the possession of the 


property rhe company 


possession has shipped 


from this place annually 


about two thousand tons 


of salt, valued at from $6 


to $34 per ton, according 


to quality rhe outfit of 
the iit mine conaslats 
mainly of a crusher a 
drying building and a 


dummy line from the salt 
beds to the Southern Pa 
cifle Railroad, not far di 

tant rhe 


on mainly by 


work is carried 
Indians 
Who can withstand the in 
tense heat of the desert 

150 deg. in June—and the 
giare 


better than whit 


men ‘The work is inter 
esting and novel rh 
drying house is a build 

Six hundred feet in length 
about which hundreds of 
thousands of tons of salt 


are heaped, having ail the 


‘ppearance of snow Here 
the salt is dried and 
rilled The salt is col 
lected at first with a plow—a singular machine with 
four wheels, in the center of which sits an Indian 


Suiding it; the motive power is a dummy engine some 


distance away, which hauls the plow along by cables 
As it passes, the steel breaker is seen to cut a broad 
but shallow wide and three feet 
long, throwing up the ridges on either side 
now follow 
pyramidal 
mill, Each plow harvest 


per day, 


furrow, eight feet 
Indians 
along, and with hoes pile up the salt tn 


forms, which later is transported to the 


even hundred tons of salt 


A singular feature of this bed is that the 
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salt is being deposited daily by springs which run 
into the basin, and as the water evaporates it leaves 
a crust of almost pure chloride of sodium, which 
ranges from ten to twenty inches in thickness, over 


the lake. It will be seen that there is no danger of 
exhausting the supply, which is forming all the time; 
and, in point of fact, the plows have in the past years 
worked almost continuously over the same area, only 
about ten acres having been plowed. 

The salt, when delivered at the plant, is hoisted to 
the upper floor and placed in a bulkhead breaker, 
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where it is reduced to particles of the same size, It 
then passes through a burr mill and is well ground, 
After this it is sifted and is finally passed through 
an aspirator, which cleanses it of all foreign material, 
when it is ready for packing in bags. The salt is 
used for a variety of purposes, and is of several 
differen lowest being unrefined—a 
product called hide salt, used in manufactories, Large 
quantities are sold for sea-bathing purposes, a cer- 
tain amount producing a very similar chemical equiva- 
Other grades are prepared for the 
table, dairy and for the use of druggists. 
2-e-e 
Copper Casting, 

For some purposes, such as valve seating and the 
like, states Walter J, May, in The Practical Engineer, 
copper has considerable advantages, but there is 
usually some trouble in getting them sound; in fact, 


grades, the 


lent to sea water. 
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many brass-foundry people say that sound castings 


cannot be made in copper, and probably such has been 


their experience, using ordinary brass-foundry mould 
ing and cheap brands of copper; but all the same for 
that, under proper conditions, copper can be cast as 
readily and as soundly as gun metal if you go the 
right way to work In the first 


place, you require 


good metal, and probably you cannot do better than 
use good new sheet scrap, as this would give the high 
est grade of tough metal at a moderate price, and 


such metal as would probably give the best castings, 
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At the same time, old sheet scrap, when carefully 
cleaned from tin and solder, gives very good castings, 
but the waste is greater, this often more than balancing 
the difference in price. 

Having your copper, it should be melted in crucibles 
kept for copper only, and it is well to use the best non 
sulphurous coke for melting. Gas coke holds too 
much sulphur to be useful, and some of the hard 
cokes are not to be recommended for the best work, 
as some of the impurities get into the metal at times 
Clean melting is essential to obtaining good results, 
and must not be over- 
looked, 

In preparing the moulda 
care must be taken to ram 
fairly hard, and to vent 
well, giving large run 
nera, and, where required, 
risers, but the = gates 
should be only of ordi 
nary size as for iron, Thin 
apruesa are not dealrable, 
ae it ie polley to keep 
the connection between the 
runner and casting fluid 
wntil the latter has eet, 
eo that metal can keep 
drawing in until contrac 
tion ceases; in facet, the 
writer has found that a 
large head of metal and 
moderate feeding ia of 





great assistance; there 
fore, in making moulds 
this should be provided 


for, The moulda should 
be coated —sleeked —ovei 
with plumbago, and dried, 
and, needless to say, the 
boxes should fit well, So 
far as possible a siight in- 
clination from the pour 
ing gate should be allowed when setting the boxes for 
pouring; but due attention to the shape of the castings 
must be paid in arranging this part of the business. 
The metal should be poured hot, and the feeding rod 
should be kept at work longer than for iron, and 
the castings should not be opened out before they are 
black hot or even cold. In every case it will be 
necessary to flux the metal, and for this purpose 
either muriate of ammonia and chalk, well ground 
together in equal proportions, or roughly-crushed 
chloride of manganese, should be used, from 4 ounces 
to 12 ounces to the hundredweight of metal being 
necessary, accerding to local requirements; but the 
writer finds that either of these is effective. In ap 
plying these fluxes, they may only be put into the metai 
after it is melted, the best time being soon before the 
crucible is taken from the furnace, throwing the flux 
on the metal and well stirring in, not taking the 
crucible from the fire un 
til the fumes have ceased, 
b It ie no earthly use put 
ting chloride fluxes into 
the pot before the metal 
ia melted, as you only de 
atroy the pot and make a 
atink by so doing, without 
affecting the metal. You 
using glass or 
other hard material that 
has to be melted, it muat 
be remembered, and if you 
want to obtain the due ef 
fect from any flux which 
you are using you must 
add it when it will be ef 
fective 


are not 


rhere ie no reason why 
copper should not be cast 
as soundly as brass, al 
though it needs more care, 
and copper can be hard- 
ened, if necessary, to the 
hardness of mild steel; 
but alone, copper would 
not make a good bearing 
metal, The small amount 
of manganese added in 
using the chloride me 
tioned 
seriously affect the copper, if it is of good quality to 
start with 


above does not 


— ee 
The difference between the specific heats of cobalt 
Accord 
Pionchon the specific 


and nickel increases as the temperature rises 
ing to the results obtained by 
heat of nickel is at first a little greater than that of 
cobalt, and much less at higher tem 
peratures. The electrical conductivity is very differ- 
raking silver as 100, cobalt 
equals 17,22, and nickel 13.11, 


becomes very 


ent for the two metals 


ee eee eee 


TP ere Hs 
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AN IMPROVED PIPE. WRENCH 
rhe illustration presented herewith pleturea a novel 
pipe wrench which ha been reoently 
Charlies M 


haa a hollow body in which a rolling carrier la mounted 


patented by 


ingereoll, of Rummit Hill, Penn, The wrench 


Through thi irrier the threaded ahank of the mov 
ible jaw of the wrench la passed ty meana of a nut 
which enetreles the ahank, and which ta flted in the 
arrier, the movable Jaw can be adjusted to arip pipes 
f iriou ‘ The fixed jaw ia mounted at the 
lower front portion of the wrench, and ta formed with 
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PIPE-WRENCH, 


reason of this 
rigidly 


a lug engaged by a transverse pin By 


simple arrangement the fixed jaw is though 


removably held in place rhe fixed jaw presses against 
holds it firmly in 


end of the apring is 


‘the end of a epring and 
rhe free 


ates th 


position 
connected with and actu 
that it 
shank of the 
shank and jaw 


rolling carrier The spring is #0 set 


tends to throw the inner end of the 


movable jaw upward, holding the when 


rot operating, in the position shown by the larger illus 


tration 
By turning the wrench in the usual 


manner when 


1 pipe is t 


» be gripped, the oppositely-ratcheted faces 


of the jaws will engage the metal When the working 


strain on the wrench is relaxed, and movement of the 


wrench reversed to recover the grip of the jaws on the 


pipe, the shank of the movable jaw is moved 


by the force of the spring so that its inner 


end is thrown up Thus the jaw itself is 


pressed yieldingly against the 


pipe rhe 


jaws, by reason of this arrangement, can be 
moved idly over the pipe to recover their 
crip; when the wrench is moved again to 
turn the pipe, the jaws are again brought 


into action 


It will be observed that, owing to the pro 


trusion of the jaws he wrench is enabled 


to turn a pipe close te a wall or ceiling 


re 
A NEW WICKLESS OIL BURNER 
The possibility of from 


generating com 


mon kerosene or petroleum a gas equal in 
heating power to that obtained from the 
street main rf large city is something 


that ha long been desired The difficulty 


has been that in heating oil to a vapor there 
is a certain proportion of carbon that ad 
heres to the tubes through which the vapor 
passes, and in a short time the generator 
tubes are filled with this deposit and ren 
dered useless it difficult to remove this 
pipe carbon ind this has been one of the 
reasons why the use of petroleum has met 


with little succes 


But in the modern improved burners 
which have been introduced by the Hydro 
carbon Burner Company of 197 Fulton 
Street, New York city, which form the sub 
ject of the present article, the difficulty is 
very eimply overcome A novel cleaning 
device is now used, which answers all re 
quirements and insures a steady flow of 


vaper 


The improved hydrocarbon burner con 


sists of an oil-reservoir provided with an 


iir- pump and with a which 
three 


means of the air-pump suffi 


filler-cap, on 


reservoir a burner is supported by 


standards By 


cient pressure is obtained to force the oil 


upwardly through a small tube into the 


vaporizing-tube extending horizontally above ' 


the burner From the vaporizing-tube the 


vaporized oi) passes into an air-tube curved 


downwardly and terminating beneath the 


burner. The vaporizing and air tubes are not directly 


connected, but are slightly separated so that the vapor 


in bridging the space between the tubes, is mingled 


an intensely hot, blue flame 
located 


with sufficient air to give 
The 
that the oil may 


vaporizing-tube is above the burner, so 


converted into gas by the heat of 
the burner In order to start the generation of gas, 
the vaporizing-tube is first heated by aleohol 
as the burner is ignited 
matically 


To control the flow of vapor from the vaporizing 


As soon 
vaporization proceeds auto 
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tube to the 


the particular 


And 
needle 


« needle valve ia employed 
the stem of this 
important 

queation ia not 
which 
and alee acta aa a cleaner 
auger like 


air-tube 
formation of 
valve constitutes one of the moat features 


of the apparatus For the stem in 


merely a atraight rod, but ah auger, or screw 
permite the passage of oil 
\ allaht 


stem to remove 


rotation of the valve causes the 


from the entire interior wall of the 


vaporiging- tube the accumulation of carboniged mat 


ter ly 
cleaned whenever 


thia simple device, the tube can be readily 


desired, and the regular flow of oil 
and gae at all times controlled 

rhe present device seemea practical, and ia ealid t 
be efficient in removing carbon from the tubes by thi 
ordinary 
keeping the exit 


atructions It hae 


operation of the stove, at the same tim 


opening for the vapor clear of ob 


great power rhe which 
burner 


dealred Hy 


pump 


forces the oll into the givee any reasonably 


strong power means of the needle-valve 
the power can be so regulated that a flame can be ob 
tained, varying from a consumption of 35 feet of gas 
per hour to 1 foot of gas per hour This principle can 
be applied to a larger burner of greater power 
-:+e-¢ 
THE WENTWORTH COTTON GIN 
Cotton-growers have ever been reluctant to cultivate 


long, fine staple cotton for the reason that the proper 


gin to separate the lint from the seed and to prevent 
the breaking and cutting of the fiber has never been 
ir vented The objections to existing machines seem 
Willlam H 


of Fort Sam Houston, San Antonio, Texas 


however, to have been overcome by Mr 


Wentworth 
who is well grower of 


known as the first successful 


Szyptian cotton in America 
Mr. Wentworth's experience with the 
that the 


encountered were slowness or lack of capacity 


roller system 


of ginning taught him main disadvantages 


and the 
long free gin 
ning cottons In the belief that our common cottons, 


impossibility of treating any but the 
would command better 
with Mr. Otto 
town, and patented the gin which forms the 


if ginned in the roller process 


prices he associated himself Klaus, of 


the same 


subject of the accompanying illustration 
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THE NEEDLE-VALVE AND ITS AUGER-STEM 


seed-cotton is fed 
the gin-casing to a 
ginning- 
which has been 
feed 
Between the feed 


In the Wentworth machine the 
through openings in the head of 
series of compartments each containing a 
with hide, the hair of 


compartment are 


roller covered 
cut short In each vertical 
boards pivoted at their upper ends 
boards and the rollers the seed-cotton falls, the feed- 
boards being reciprocated to force the seed-cotton to 
the rollers Vertical with 

roller, one of the blades being fixed and the other 


movable to and from the fixed blade. The rollers con- 


seeding-blades each coact 
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fixed 


reason of the operation of the 


cotton to the between the and 
blades Hy 


coacting fixed and movable bladea the cotton-seeda are 


duet the 


movable 


Apace 


forced from the fiber The bottom of the casing of the 


machine ia provided with a central opening for the 


fiber and openings for the seed 





THE WENTWORTH COTTON-GIN, 


The driving mechanism comprises a system of gear- 
ing which consists of a master-wheel having teeth on 
its inner edge meshing with gears on the rollers and 


teeth on its outer edge meshing with pinions on the 


cranked shafts by which the feed-board and movable 
blades are operated 
The 


number of 


capacity of the machine is regulated by the 


rollers used, one roller representing one 


bale per day. The hide covering of these rollers grips 
readily the short-linted common cottons A gin of ten 
floor space of 


rollers will occupy about the 


one horizontal roller gin, or 15 square feet 
oe 

New Alkaloids of Tobacco. 

alkaloids of tobacco have been 
Messrs. A. Pictet and A. Rotschy 
One of these has received the name of 1 
teine (C,,H,.N It is 
soluble in 


Three new 
isolated by 


ico 
a liquid body, easily 
water and the organic olvents 


alkaline reaction 


and has a strongly marke 


Its odor is agreeable, somewhat resembling 


that of parsley It is extracted from nico 
tine in the proportion of two per cent. The 
second alkaloid is solid, and has received the 
name of nicotelline. It appears in the form 
melting at 148 


The proportion of this body con 


of small prismatic needles, 


degrees C 


tained in tobacco is extremely small. It 


is but slightly soluble in water and ether, 


alcohol and chloro 
alkaloid, which has not 


examined, has 


but dissolves easily in 
The third 
well 
nornicotine; 


form. 


yet been been called 


its composition appears to be 
very close to that of nicotine, and it is sup 
posed to be derived from it by the elimina 
tion of the attached to the 
nitrogen. The physiological action of these 


methyl group 


substances has not yet been determined 


oe —-— 
The Current Sapplement, 

The current Suprrptement, No. 1318, is 
| filled with interesting articles The first- 
é page engravings are views in Taormina, one 

of the most beautiful places in Sicily. “The 
Effect of Physical Agents upon Bacterial 
Life” is a very practical article by Dr. Allan 


“Information Concerning the 
Angora Goat” is concluded. “The Oi! Fields 
of Baku” is by Prof. G. Frederick Wright. 
The Artillery at 


companied by a large 


Macfadyen. 


Museum of Paris” is ac- 


number of interest- 


ing engravings showing and armor. 


“Wooden 


arms 


Railways” dsecribes some curious 


old railways The third installation of 
“American Engineering Progress” deals 
with the “Influence of Combination,” which 
is very timely at the present moment “A 


New Elliptical Cutting Machine” is by Prof 





C. W. MacCord 
Centents. 
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HEVERAING APPARATUR POR BRLNC 
PTRICAL DRVICHA Homme J, boats and 
ALMeANDRAR H HAW, Liiqueste a hie ap 
paratu epee bee 1 reve ity oontpoller for 
onnecting the terminal f in electric gen 
erator interchanhmeably h the wires of a two 
wire lite The devin linpetees with one set 
r wi Hheuially ems yed in lectrle travelera 
{ be found ih thaehtt hay ind enables the 
TT) on the tray " ! reveraed with only 
we et rf owt | mean of the hovel 
rey in fevive empl i the current paesee 
throweh the fleld-eol ' whore, but ta made 

hanhee it a thon n tt armature-eotl 
in rier to derive the m r in the deatred dl 
i lon 
Mechantoal Devwlees, 

CTE DRE ARKRER Warne ! tnonven 
Thomaaton, ¢ nn The pur e of thi inven 
lon | , de a mor elent chip breaker 

" m lin \ 1 imila “ dworkinga na 
sling ha has hithert been known The ih 
vention mpr ' irrier ivranged to rock 
' mad tl xi ar ry utter and carrying 
» tings whi nwa the work to break the 
hip ind which move concentrically to the 
' | h ! ry J eT 

KNEADING AND MINING PARATUS 
roR SOAP ANAT hm and KRNSST DES CRS 

YNIERES Iirussel Belgium The crushing 
kneading and mixing apparatu in designed to 
wubfe the ip to an alternate ushing and 
mixin treatment in shaving Instead of ub 
jectin t to simple rushing by means of three 

eylind thu enabling an absolute home 
genelty of the paste to be obtained and pe 

mittit it mixture with ok while pre 
ventin vaste of mat rhi ilternate crush 
in and mixing a obtained by the arrangement 
of erual in couplh f two cylinders each 
provided with a scraping comb and placed in 
wh a way that the havings from the two 
supled linders are intermixed for crushing 
by the next crushing-cylinder and so on up 
to the last 

DIPPING-MACHINI Jou ‘ \ JENA 
South Bend, Ind Ihe nvention relates to 
nachine f 1 t ind) = oparticularily§ for 

enamelit y and her goods At the 
pper p i of a vat a dish-holder is journal 
ed, provided with end portion having aper 
res A ra has a longitudinal inner mem 
ber adapted t be seated upon the peripheries 

he ' f he holder Arms ex 

1 4 j he inner 
lay I f the 

portion 

DYNAMOMETER KA LEVERKUS, Char 

tenburg, Germar r dynamometer serves 

mea powel insmitted from one shaft 
to another In the dynamometers usually em 
ployed the relative revolu n or distortion of 
the members of which they are composed is 
too small to render the measuring of the power | 
easy and exact ro remedy this defect the in 
ventor employs a toothed gearing for increas 
ing or enlarging the motion of the lengthwise 
movable part Moreover this lengthwise 
movable part is provided with longitudinal and | 


spiral grooves engaged by rollers on the mov 


rhe efficiency 
apparatus is increased and the 


able part and the one member 


of the 


cost ol 


manufacture very considerably reduced 
ACTUATING MECHANISM FOR RETAIN. | 
ING VALVES IN AIR-BRAKE SYSTEMS 
Epwin J. EmMMoN Brandon, Manitoba, Can 
Mr. Emmons has devised a means by which 


control of the 
ted 


all the valves are under the 


engineer and can be simultaneously ope 











the ordinary air signal-pipe of the train being 
utilized The actuating mechanism comprises 
an air-motor having connection with the stem 
of the valve and with the air 1al-pipe rhe 
signal-pipe is connected with the main reservoir, 
ind is provided with a reducing valve The 
pipe has a controlling-valve A signal-valve 
has connection with the pipe By means of 
this invention the brakemen are no longer 
required to turn the handle of each retaining 
valve to lose the exhaust from the brake 
cylinder t keep the.brakes on while the en 
gineer is recharging the auxiliary cylinders 
signs 

rWINE-CUTTER BEVERLY r HERNDON 
Florence Arizona Territory The device con 
S fa ng ada 1 to receive one of the 


fingers of the hand and an S-shaped prong or 


arm formed in one piece with the ring and 


projecting laterally thereform, the same being 


adapted to pass over adjacent to the 


the finger 





ring and under the next one that the device 
may be conveniently held rhe cutter proper 
is attached to the side of the ring opposite the 
spring, and arranged insversely thereon, so 
as to be adapted for convenient use 
BOLT-GUARD Wi A rayLor, 40 
Harrison Street, Chicag ill rhe bolt-g 
designed for use on doc to prevent the in 


thin blade for 


back The 


rowin the wlt 


vuard | f med to p nt an obstruction to 
Peed 

e entrance f the blade and so prevent its 
ijustment into engagement with the bolt and 
forn in efficient guard for the purpose } 

N Cont of any of these patents will 





nished by Munn & Co. for ten h 





the invention, and date of this paper \ 
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(ool ateel will deubtioss give eaatiefactoary re 
; | eulte llarden the ende only wlaee hard it 
le Vnelows to harden the whole leneth of the 


tat Wind & coll late whieh the bar will alip 





eaaily of any conventent alee of wire, and with 
perhape 100 tiene, the number te fol tipor 
tant here should be enoueh that the coll 
"l will net heat badly when in elveult hut the 
, COL Th elpeult With your dynamo ef lowent 
|} voltage, and while the current le feowihg push 


*lthe bar to be magnetived to and fro from end 
to end of the bar Ih the eoll 
middie at laat 


») the bar, whieh aleuld be 


(8148) RR W 


atopping at the 


open the eipeull and pemeave 


magnetivod 


atronely 


wake 1, Ih an ise 


IndishapuliD, Bampies Tru fy aie Hay net j lated distviet would if be feaaible te run a 
ror wae ehgine adapted for Inativy Ne, WEP. Por manufacturer: of Waxt | | gp & hopes power dyname for private house 
moechines for Haewe paper 
and barn lhehting, by means of & windmill 
yen Power Co., Reading, Penn Inquiry Ne, O48. Wanted to buy one portabl 
lwalvane cautery vattery with oonducting cables and | Could eterage batteries be ueed without great 
For wholesale dealers in rifles | Sleettutvs eoxpenge when the wind would not blow. the 
|} thoatey Neo. SRR. Por manufacturers of auwors ; a ‘ ' 
Aloott & ©o., Mt. Molly, Nod for boring wooden pump loge and rims for Hitting the | “name to be wsed for charging A. Very 
| earme } wood results have been obtained in operating 
' manufacturers of octal h 
wrtic lon suitable for the German Inquiry Neo. 840. Por a manufacturer of a band | an electriclighting plant from a windmill and 
dri diamund ae | storage battery in eountey dlarrleta, lt nouet 


d. Blias Chester Co, Prow, i 


hy. Ober 


Waterbury Button Co 


‘ a 
hotet thor 1? feet, 
“land put up 


manufacture ¢ 
pelled by land ane 
front aud baek atic 


Waterd'y. Ct tnamiry No. Ot. Por partion ty 
vehicle simple inh oonmetruetion, pr 
elevator, pla foot powerand rah on two wheels 
capacity Loot two side wheets 
tnauiry N 

i Of about 8 ¥ 

Inquiry No. $49, 
for use in fehing tackle 


as onrriage 


bin. 





For dealers in 





elk. worm aut 
the manufacturer of the 





For manufacturers of dynamons 


expected that the light will be obtained 


lows expense than oll 2. Immediately above 
the photeaphere of the aun ties a layer of pases 
What 
spectrum A. The 


layer of the 


having «& spectrum name do astrone 


mers give to the jayer ts 


the reversing aun It ls componed 


| tnautey No. $44,.—Por sohines for automation! | of the vapors of metals, and the spectrum 
1, La Porte Ind atalowue free humbertng in printing , ii 
: ot ry Ne. $43.—For machinery for mwakily | Of & Vapor ln a line or discontinuous spectrum 
or catalogues of paint-making | feather dusters Such a spectrum ia given by eoedlum, for ex 
| . 
| Inquiry No, 866.—For manufacturers of phew | ample, It conslete of two yellow Hnes, 3. In 
Miu. ¢ W Bell St, | mate coating machines tor applying White Wwush " ’ ° ? , 
| suiry No. 349.—Yor parit what year waa the firat patent for a beve 


For parties who 


kinds, 


For 


For 


1 on 


Co., 5 Hanover St 


For 
etc 


For 


of every description and for Ex 


For the manufacturer or dealer | 


utfite manufactured by the pre 
Montpelier, Vt 


friction feed 


Address J. M. B 





* Willing to manulac 
ture a bumber board, patented, in some Mester city 
lequiry Ne. 34s, bi 
theacers 

Inauiry Ne. 340. 
wie Hatruniente 
Iuquiiy No. 330.-—Por manufacturers of kine for 
burning lite continuously ; kitne from whien the 
enn be taken out without interfering with the burning 
1 iry No. B41.—Por manufacturers of air com 
re to lift water out of wells 

Inquiry No 
wemnt 


drill deep wells 
Y partios engaged ih bulidiug 
A. 1, Bliss & Co. North 


For manufacturers of meteoro 


machinery tor extracting 
wet glue stock and other 








2.-For fans run by 
for colitng ¢ or otherwise 
inquiry No. 3538.—Por 
brass and tron tubing 


spring of 


manufacturers of pressed 
machinery for 





in small ball-bearing hubs, also spokes and nipples for 


, pho 
m blood, ete constructing small wheels, of 16 inches in diameter 


Send tor Cata 





parties to make an appa- | 


ayv7 


Daus’ Tip Tep Duplicator 


N. ¥. city, 


lest neries |" 


HINTS TO 


Names and Address must accompany all letters or 

Natals & Co.'s no attention will be paid thereto, This is for 
our information and net for publication 

References to former articles or answers should give 
date of paper and page or number of question 

| Inquiries not answered in reasonable time should be 
repeated; eorrespondents will bear in mind that 
some answers require not a little 
though we endeavor to 

| letter or in this 
bis turn 


manufacturers of motor 


m Patent N 
20 Bway, N.Y 


CORRESPONDENTS 


Ities suit 





Grimme 


Varick 
} 


Spring cor 





researc 
reply to all 
department, each 





must take 


Goods. Keating Wheels. New Buyers wishing to purchase any article not adver 

he HW. & LD. Folsom Arms Co., 34 tised In our columns will be furnished with 
} addresses of houses manufacturing or carrying 
| the same 

For a new, novel and orna-| Special Written Information on matters of personal 

fe in the couutry, not high in rather than general interest cannot be expected 
| without remuneration 

usoy-Akroyé" Patent Safety Oi | Scientific American Supplements referred to may be 


le La Vergne Refrigerating 


For 


guns 


Foot of East 138th Street, 


from Goverment 


Ma had at the office Price 10 cents each 


Books referred to promptly supplied on receipt of 
New York price 
a practical automobile | Minerals sent for examination should be distinetly 


marked or labeled 








bending | 


j}gear to a bleyele granted What book could I 
} look up to learn the particulars? <A, We can 
|} not state the year No one can claim the use 


of bevel gear on bieycles uncombined with any 


other feature 


lime 


(8149) A. 8S. writes: Please give the 
| dimensions of the face of the cam, with a 
| diagram if possible, of the simple engine 


RCIONTIFIS 
1900. A, 


_@ez 


nexed cut 


| deseribed in the tissue of the 


AmMpRICAN of November#17, The an 








shows the cam roller and fork full 


(8150) W. H. B. 


jin order to 


asks 
make a spark 

Wimshurst machine should 
jat the speed A. It is not 
that the plates of a Wimshurst machine 


Is it necessary, 


that the two glass 


| plates of a revolve 
same necessary 


should 


revolve at the same epeed, though it is usu 
ally simpler to have them do so 

| (8151) B. T. M. asks: Which is the 
heavier, dry air or an equal volume of molst 


jair, each under the same pressure and at the 
|}same temperature? <A. Moist air is lighter 
than dry air at the same temperature and pres 
| sure Water vapor is only about % as heavy 
}as alr. 


(8152) R. P. W. writes: A curious ex 


plosion occurred February 15 ait the honse 
of Mr. Rufus P. Williams, Cambridge, Mase 
|} A new, quart, beer bottie was nearly filled with 
| water which had been run through a lasteur 


filter. It was tightly closed by the usual beer 


rred. bottle device, and at first put into the cellar 
(8144) B. B. asks What power the | subsequently being piaced on a marble wash 
Science.” by Geo. M. Hopkins. | prop requires, described in December 8 and | Stand in a room at, say, 70 deg. F.—about the 
pablousrs, -Srosdwas: B:T.') 56 copies of the ScrenTiric AMERICAN? Also,| temperature at which it was filled After 
For machines for making spring | which are the best batteries to use—the bi- | standing some three or four hours, it suddenly 
chromate of petash or storage batteries—and | exploded, landing the base and neck of the 

swords, revolvers, saddles 7 j 
Auction are now being | 20W many of each? If storage batteries are bottle a foot away In the wash bow! The 
Send for illustrated jists, | the best, what make Is the best, and what size?| glass was about 0.5 centimeter in thickness. 
79 Broadway, N. ¥ A. Or- cell f either of these batteries will tun|A. The breaking of the bottle must have been 
For manufacturers of alumin. | the motor It makes no difference which is | Caused by the straining of the glass from some 
used. Any size will answer, and any make. | cause in the making of the bottle. It was not 
Documents, Autograph Let | We do not suppose there is any such thing as a | ®? explosion in the ordinary sense of the 











ters, Journals, Prints, Washington Portraits, Karly | best in these cells It requires 4 or 6 cells for | term The parts did not fly far enough to 
American Ulustrated Magazines. Correspondence Soll- | doing work j be propelled by expanding gas rhe force of 
ng rk | 
cited. Address (. A, M, Box 773, New York | : the cracking glass threw the parts a foot o1 
F (8145) A. L. L. asks: 1. Can a satis ; " 
Inquiry Ne. 319.—For hard wood veneer, birch or 80 rhe case of the ink bottle recently pub 
“oe — iminated picture be produced with | jisned in our columns is similar to this 
Machinery for Sale.—Or Cataract 17 ‘ ‘ 
lathe with slide rests, chasing attach t t 1 ! ad I ! ( ‘ j TO INVENTONS 
tachment, counter attachment and chuck one tur and electri arc) light be used? A rhe ety ° 
ret bead lathe; five special speed lathes for hght brass | jene burners. as used In lanterns do not give | An ¢ > nee of over Atty posts, and the prepa 
yor ~~ 0 oe lw dress | ration of more mn one hundred sousand apy 
work All in first-class condition, nearly new Address much above 100 candles, and tt is not supposed | cations for patents, at home and abroad, enabi 
2V Optical Cor iy, Rochest N x | 77 . s etice of me 
i adh a cadet trea — , " ’ that a moving picture can be properly Ulumin-| "* pw ~ og ratane the laws and na tt uth re 
i : 32 Oo cturers 0 at " , rae 5 continents, an © possess unequaled racilities for 
A yeirs Ne, $90. For manufacturers of machir ated with such a light 2. Which is the cheap procuring patents everywhere A synopais of the 
er to use, acetylene or oxyhydrogen gas, when | patent laws of the United States and all foreign 
Manufacturing agents to sell the Reagan Improved | , - i . ial hat rt countries may be had on applicat and persens 
8 made fr 8 f 1 f , ” . Oo ¢ , 8 
Shaking Grate. We will guarantee to evaporate % ver | 't 18 made for its own use, and about what will! contemplating the securing of nts, either at 








it « t ce one she “r the , 
cent more water than any other grate on the market | 't COS A. Acetylene is cheaper than the oxy 
and do this when evaporating as many pounds of water hydrogen light, but there is in it very much 
per pound of coal as you do now. Good men wanted tr leas light Per candle, we presume acetylene 
all parts of the United States. Write for particulars | is cheaper Calelum carbide can now be had 
md terms Reagan Grate Bar Co., W North Front | for qa moderate price We have not the exact 
Street, Philadelphia, Pa figure for the present time Our advertisers 
v iry No. 321. —For moenufacturers in the! can give them on application 
United States of antimony goods such as plugs, seats, 
Cooks, ot (8146) C. W. W. asks: Can hilly roads 
For Sale A fine man’f’g business, articles covered by | py, limbed easier on a high-geared bicyele, say 
patent You will say it is a chance of a lifetime; we | on .. on than on a low gear, 55 or 60 What 
F ’ lle« sxport o rs to or foreigt ~jountries ‘ > - 
have filled export order o four elu « ie ‘the philosophy «of: it 4 ian ttt een, Oe 
Answer and we will give you all particulars. Address G | 
Box 773, N. ¥ limbed by ride n a low-geared machine | 
easier than on a h geared machine because 
Inauiry No. 3:22.—-For manufacturers of novelties 2 
for advertising purposes with the ow ea he does not have to lift 


Inauiry Ne. 323. 
dui 





Inaniry Neo. 3 
Apes 








tiry Ne. B25 
art 


ridge, a wh 


nauiry No, 326 
bles or smal! glass balls 





1 manufacturers of fil himself so far up the hill with one tread as 
with the high gear \ 10 gear es half as 
For manufacturers of fire es far awain fe one tread a a oo ent and 
therefore require 1 tim th 4 k for one 
vor burglar alarm that wae 
ich can be attached t 7 revolution of the peda 
' | 
| (8147) J. W. B. writes I am trying 
For menufacturers f glass mar | 
54 or 94 inch. to make some bar and U magnets, and am 





home or abroad, are invited to write to this offfec 


for prices, which are low, in accordance with the 
times and our extenelve facilitlee for condweting 
the bostness Address MUNN & CO tive Beten 


tie American, 361 Broadway, New York 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week cnding 





MARCH 26, 1901, 


AND BACH BEARING THAT DATE, 


[See note at endofliet about coplesof these patents 





low 1 twand ! A. Riehmend eToO. 814 
Adjust } nel az Burgess ‘ ptm 
Alr brake t ! 7 On 
Airship, O; Olmert O70 S07 
Alarm, f i iryat O70, 72 





(Continued on page 220 
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exeing mac hine prenser foot, 





SERA, roll holder, 








Mireproof construc tion, 





a i ** 
Pipe and pipe coupling, A 
J 




























Power transmitting apparatus 


4 
- t 
5 ; 


Power transmitting de vice, 





‘jas, preparing mate ein for b espeenes tit 
P Tha 





Glass moulding machine, 

Glass pressing _ eqperetes, 

Printing press attachment 
I 









Grentins & poming disk, Rack generating machine 




















Hat and coat Hanser, 








Roofing, connec ting ri aaragaven 





























Stamp mill attachment, 








“fle« 
amp sup porting bracke 











Stone =. R.. mac hine 





Straw diacharger and shredder, 
| Street and station tndicator, 





aon pi ker stick 4, aoe 
x 








"No rth 
Te nte wong or atre te ichng machine cloth holde! n 
Match making ‘machine, : 





Metal and wood working machine, 


ete., kiln for giasing, 
Ww 









und ‘ap plying stampa to . 
Ww oot | Tobaceo curing case, 
Tobaceo leaf booking 





combination power lawn, 















ver 
on burner for heating Derpesee, 
nou sees 





a, a 
tric, Sutton & Steele 








Palit en pond and mening, a. 





Valve balancing device, 
1 . 





ding and atapling matainn, 


Valve for inflating bodies, B 
gear, explosive engine 








. Schmidbaner & Hrnat. sp 
burner, incandescent, L. 8 Pfouts... 





WODscceeeeeetereneeeeen 








670,613 
670,771 
» 670,772 
O70, 840 
670,683 
, T0844 
670,842 
OT0,875 
670,826 
670,002 

670,081 


O70, 584 
670,870 


670,611 
670,616 





670,514 
670, 743 





670, 800 
670,479 


670,447 
670,908 


670,539 
: 670,877 


670.510 


670,718 | 





670,416 
670,868 





670. 872 
670,859 





670,591 
670,420 
670,873 
670,051 
670,912 





670,7 
670, 








670, 4: 


| 
670,806 | 


670,740 
670.710 


670,434 
670 915 
670,862 





670,750 


670,556 | 


? 670,920 
670,654 
670,779 


670,753 





670,534 
670,460 
670,587 
670,748 


61 





67 
670,780 
870,833 
670,749 
670,418 





670,674 
670,549 





670,863 
670, oe 
670, 


670, 


670,804 


670,673 | 


670,475 
, 670,670 
670,850 
670,741 
670,883 
6TO, 800 
670,644 
670,900 


670,559 
670,496 





» 10,688 


670,598 
670,491 
670,714 
670,405 
670,777 
A700, 8060 
O70,544 
670,810 

To. 
aTo 
ATO 5 
ajo, 
To, 


07, Q7TO.808 


O70, 8 
aTO,. 85 
aT0,7 
“To 
a7Tof 
To H2 


O70, 778 
TO, R80 
670,000 
OTO,ATT 


670,001 


670,000 
670,704 
670,001 


. 670,563 


A70, 
ens, 

TO, a4 
ons 72h 
OTO-NTI 
870, 888 
670, T3T 
070,887 


ves 











Binding skirt, J. Jasper.... 


592 
Buckle, ¢ Knothe 


Car replacer, i. Showalter. 
Carbon anode, M. Mauran 
( 
Chart case, J. H p mr 
Clasp for package faster 
| Coffee making receptacle, "Phillips & Kilug- 


Cup or similar arth le, “C 


Fly catcher, M. C. Lioyd. 
| Game counting books, back ‘for, 


Latch, gate, G. B. Howland..............- 
Legs, knee member for artific ial, ‘6. W 


Sash lock cam, W Monroe 
Sewing machine cabinet, 


Skylight cap ¢ or cover, Cc. E 
Sole, boot or shoe, F. L. Varney... 
Spoon, T. Calhoun. etepeoedéeaes 
Truck bolster, A. H Hagen meee 
Watch dial, B. C. Fitch... 


Canned goods, Ontario Preserving Company 


Grinding mills, feed, C. 8. Bell Company..... 


| Medicinal preparations, certain named, J. W 
w 


| Medicines or remedies, proprietary, W 


Olntment or salve, Alivio Manufac serge Com 














Vehicle brake, O. Heylmann.........-+ 
Vehicle, motor road, J. Vollmer. 
Vehicle running g M. Payn 
Vehicle wheel, L. Thompson. 
Vehicles by electr city, means tor propul- 

jewman & Ledwinka canoer 11,800 






















sion © 
Velocipede, BE. G. Latta.......+++. coves 670,617 
Velocipede crank ax J. P. Scovill. eeeeee O70,519 
Vending machine, « controlled, Roney & 
Harrison ...csesecsssecs seveeeees 670,864 
Ventilating apparatus, W. E Vernon. + 670,443 
Vise, hand, B. H. Kreider.... 670,788 





Voting machine, A. A. Farwell. . 
Voting machine, G. L. Hoxie...... 
Voting machine, St. Louis & Barceloux.. 
Wagon brake, R. F. Armetrong.....+sse- 
Wagon brake, Schmidt & Haas. 
Wagon brake, automatic, T. Howle. 







670, 633 
4 












Wagon, dumping, J. F. Chevalier. 670,605 
Wall construction, Fisher & Brouse 670,707 
Warp machine, circular, H. Hill... . 870,497 
Washer machine, J. C. Davis.... 670,852 


Water bag, Hogan & Meinecke...... 
Water closet, siphon, W. EB. Hinsdal 
Water cooling device, L. L. Summers 
Water elevating wheel, H. H. MceAdams.. 
Water heater, portable, A. Redfern. 
Water trough, stock, J McCourt. 
Wave and tide motor, BE. P. Couture 
Weather strip, F. P. MeCammon 
Welding, electric, J. C. Perry. envese 
Wells, removing paraffin from ‘oll, “G. L. 
Ball 
Windmill, “R é “Nik 
Window, C. H Willits. eese ° 
Window bead fastener, T. O’Shea.... 
Window frame and sash guide, G. O. 
Wire drawing machine, B. Granville.. 
Wire weaving machine, B. C. Mathews. 
Wood and making same, imitation, W. ° 
Cornell ecccccceeeseoeesescsoosece 670,847 
Woods, machine for. taitating peculiarities 
f natural, Cornell. .cccccccccecs 670,846 
Wool cleaning machine, F. G. Sargent...... 670,648 
Wrapper for enveloping and sealing money, 
etc., W. D. Wright....-. . ecccccceses 670,751 
















670, 116 














DESIGNS. 





«+ -94,299, 34,300 
- 34,205 to 2 





Binding, skirt, C. Seidel...... 
tottle stopper, W. E. Davis.. 
tox blank, EK. L. Czarniecki.. 
Brick or tile, B. Jacquart.. 












Buckle member, belt, Holme 
Buckle tongue, belt, A. Holmes. 





aster housing, H. B. Ruggles 








MANN se ceeeee 





Fabric, D. J. Seaman 





Head rest, C. F. 
Hub flange, C. Minshall ° cecee 
Kettle or pot scraper, G. Hoffman 





Dubravsky & 0’ CMe sdceae 
Pictures, ete., frame for, E. Olde nbuse h. 
Pipe main fitting, C Phelps peeenseees 





Plate or similar article, C. J. Abrenfeldt, 


,269, 34,270 





Railways, track or way for amusem« at, 
Morris . secescodececes eee 
Rang: or cooking stove, "Anthony & Beattie. . 


son 


Holland 





( W. Meinec 


TRADE MARKS. 
Antiseptic paper, Vial, a Firm..... ececcoces 
Beverages, F. L. Daggett.............. 





Bottle washing machines, G. BE. Trimble. 





Canned goods and prepared foods, Erie Pre- 
serving Company....... 36,120 


Cartridges and cartridge shelis, U nion “Metal: 


lic Cartridge Company..........! 36,139 to 36,143 


2 | Cement, Portland, spree Portland Ce 





ment Company........++.+ eeeese 
Cotton goods, certain named, » * 
Brother .oscccscscccsecsceces 
Disinfectants, deodorizers, and “antiseptics, 
Mathieson Alkali Works TYTTTTTTIT TT TT 












Douche, nasal, Kreas & Owen Company 


Medical compound, certain named, Vial, a 

“Irm TETTRULETIITL ETT LE ° ° 

Medical compounds, | certain named, w. 
SPO oo ccccnccccosccnsceeesccooeses 


|. | SP Perrrrrrrrrerye Teerere rer Teer ey 
Medicine, certain named, W. R. ‘Warner 





Grier ...... o° . f 
Metal polishes, Seemeshine Manufac turing 
COMPANY ..cccccsesesesesessecsees Be 


DAMP ccvccccccsccsesssccccs Ceccerveseeces 
Powder, tollet, a. “Me: nnen.... 
Preserved or canned goods, F. Ww rolfe rman 3 
Publications and periodicals, certain named 

printed, Stuyvesant Company 








Shoes, H. B. Goodrich & Oo. ........ 
Sur 


jeal dressings, T. Stegner 
‘thing preparationa, J 

Veterinary remedies, 
Washing machines, 





LABELS. 


“American Sweet Chsesinte, for chocolate, 





BEM UOS OD ccc ccccccesccccsececes 8,240 
“Dorothea Collars,” for ‘collars, Kursheedt 

Manufacturing Company 8,245 
“King Bdward VII. Seote h Whisky, ih, 

Scotch whisky, K. Be llows seccccens 8,252 

Moore's Hog Remedy for a medicine, 

Moore Chemical & Manufacturing Com 

pany ° . ences 8,253 
"My Maryland Rye Whiskey,”’ for whisky, B 

BR. Boga otéans aeee ° 8,201 
a Mianths * for mantle, Pactile Coast 





Mantle & Lighting Company.. 
“Purity,"’ for baking powder, Hygient Baking 





Powder Company es 8,247 
“Rabbit Foot for baking powde r, Hygte nie 
Raking Powder Company ce vecececesos 8,248 
Rubberine,”’ for clotha, J Milloy : Co. . e+e 8,346 
“Runner Smoking Tobacco,”’ for tobacco, Ben- 
ninghaus Tobacco Company......s. seesess 8,200 


PRINTS. 


“Tlenry George,”’ for cigara, W. B. Long........ 310 
“Natural Food,” for a food, Natural Food Com- 


DAMP cocccccescescccsccecececccesasecece 820 
“Tom, Tom, the ? iper'’s Son," * for wall pape r, 

Sawrence & Bullet... csccsceees eeeces .. 318 
"Tm Rabek for Chilla,”’ “for a medicine, 

Klocwewakl & CO... cceceeeees TUTTI Titre 821 


A printed copy of the specification and drawing of 
any patent In the foregoing let, or any patent tn 
print tasued since 1865, will be furnished from 
thia office for 10 centa In ordering please state 
the name and number of the patest desired, and 
remit to Munn & Co., 361 Broadway, New York 


Canadian patents may now be obtatned by the tn- 
ventora for any of the Inventions named in the fore- 
going Niet, provided they are simple, at a coat of 

i each If complicated the coat will be a little 
more For full Instructions address Munn & Co., 
S61 Broadway, New York, Other foreign patents 
may also be obtained. 






























Aprit 6, 1901. 
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iT] 99 Foot and 
r Power 
ta Screw Cutting 
> Automatic L th 
Cross a es 
Feed 


f) POR FINE, ACCURATE WORK 
| Send for Catalogue B 
SENECA FALLS MPG. CO, 
695 Water Street, 
Seneca Falls, N.¥., U.S.A. 


ELECTRIC AUTOMOBILE. -— DIREC- 
tions, with many illustrations, for making a complete 
machine from two bicycles are given in SUPPLEMENT 
No. 1195. ‘The motor and battery are also treated of 
in detail. Price 10 cents 
all newsdealers. 
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NP eel TOOLS «no SUPPLIES 
ATHEs. SEBASTIAN LATHE rat 
There is never any question 
about the quality of a 
B. F. BARNES 
UPRICHT DRILL. 


The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
lineh in steel and 1'¢ inch tn cast tron 
at a good gait and without strain. We 
build larger sizes and will be glad to 
send full data on our entire line to 
interested people. 

B. F. BARNES ©0.,, Rockford, TIL 


Water Emery 
Tool Grinder 


Has no pomp, no valves. No 
piping required to supply it with | 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in operation. 

G2” Send for cataloque and prices. 

W. F. & JNO. BARNES CO. 

1999 Ruby St., Rockford, I1!. 





“1005, 
£anqua) 419% 








« PHYSICAL AND ScHOOL APPARATUS. . 


INDUCTION s 
Col LS for experi- 


ments in X rays and 
other electrical work. 
te Catalogue Free. 

E. S. RITCHIE & SONS, Baooxtine, Mass 


Gold Stocks Free! 


Just to introduce our big western weekly mining paper 
(7ta year) we will send a block of 5 sbares full paid and 
non-assessable in a Cripple Creek Geld Mine Free 
You must send us SOc. cas “s or stamps fora 6 months’ trial 
sub. to our illustrated weekly paper. Clubs of 5 or mure 
#c. each. Full mining news, pee yer sent by re- 
— mail issued to you. Cripple Creek is a world- beat- 

Address ROCKY MOlL STAIN MINER 
(ine ++ Denver, C See. 









MAXIMUM POWER MINIMUM cost. 
you use a pump for 
ve A, lard. acids, starch, 
‘troleum brewer's 
canehs tanner’s liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
ou want to get the 
TABER KUTARY PUMP 


which does the most work at 






the least expense. Simpyiy 

constructed. Can be, run at 

any desired speed. Perfect- 

durable. All parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 





THE JOHNSON ROTARY Pump. 
Simple of construction, positi 
in action, easy and quiet in oa 
ration, Especial! adapted to 
pumping soap, oll. sugar, lard, 
glucose, acids, starch, clue, var 
nish, cocn and water, malt, etc, 
Large sizes for irrigation 











aps 1s SOHNSON co., Station Vv, © PASC, Ei. TLL. 
ames H. Reoble ‘Ys Age nt. 95 Libe rty say N. ity 


ageasraene $ PIPE THREADING 


CUTTING- OFF MACHINES 
Both Hand and Power. 
Sizes | to 6 inches, 
Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. £9" Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, © onn, 


WORKS LIKE A CHARM. 


Perfect satisfaction is expert. 
enced using our No. 6, 6 or 9 
Hand Pipe Threading and 
Cutting Machines, Crank or 
ratchet power. Gears housed 
from dust, Chasers set by grad- 
uation to any size, can be re- 
leased from thre sanding while in 
motion, opened to permit pipe 
veiling cut, and instantly closed 

Ge” Send jor Free Catalogue to 
The Merrell Manufactur- 
ing Ce., 501 Curtias Street, Toledo, Obie. 


AUTOMOBILE STEAM BOILERS 


Catia These Bollers are made of fire 
box steel, which has a tensile 
strength of 4.000 pounds. A 
double butt strap seam is used 
The bottom end of she}! is fang 
edtotake fathead This Cange 
also takes care of difference In 
expansion between shell and 
copper tubes. Kach boiler ts 
tested to 600 pounds ©. W. P, 
Can also furnish bollers with 
seamless cold drawn shel 


FRANK MILNE, EVERETT, MASA, 
HOW TO MAKE AN ELECTRICAL 


Furnace for Amateurs Use.—The utilization of 110 voit 
“leotric cireutta for small furnace work, By N. Monroe 
Hopkins This valuable article ls accompanied by de 
tailed working drawings on a large seale, and the fur- 
hace can be made by any amateur who is versed in the 
use of tools, This article is contained in ScLenTiric 
AMERICAN SUPPLEMENT, No 18%. Price 0 cents 
For sale by MUNN & Co, iy Broadway, New York City, 
or by any bookseller or newsdealer 


THE *“ QUEBEEN’’ DRAWING PENS. 
em SCIENTIFICALLY SHARPENED. 
i i ee 


~— 



















Rape who have 

and sharpening 
: n Stee! is used in 
and-made and carefully 
ad by our improved pr a, at TEEN & CO., 
In ematical, Hugs ul Scientific Instru 
went Makers, 1010 © hestuut Ste» Philadelphia, 


All Queen Pens are sharpened 
had many years’ experience tn 


Only the finest 
een Pens, and they are 


Drawing Pens, 
the 
tem 






For sale by Munn & (Co. and | 


American, 221 














aes 


Williams 


Shaving Stick 





Poorer creo en 


A Watched Pot 
that Boils. 


The “ Khotal” Blue 
Flame Oil Stove gen- 
erates gas from com- 
mon kerosene and 
develops heat so rap- 
idly that it will boil a 
quart of water in two 
minutes. Will cook 
anything and can be 
regulated toany de- 
sired degree of heat. 
It has no wick and no asbestos substitute. It 
is strong, durable and absolutely safe. A 
child can operate it. 


THE “KHOTAL” | 
Blue Flame Oil Stove 


For Home or Camp or Yacht. 
Costs little to buy and little to run. The 


combustion is perfect; no smoke, no smell, 
no soot deposit on pots and pans. Picture 


shows smallest size, Sein. high, weight: 5}¢ 
lbs. Price $3.75 Made in sizes large enough 
to cook a course dinner. Write for free il 
trated book G. 


THE HYDROCARBON BURNER CO., 
197 Fulton Street, New York. 


ss adichcacheachachachdaciachthchacadaadiadh 
NICKEL 
AND 


Electro-Plating 
Apparatus aod Materia! 
Tr 


bur business card pretense 


for 18) p. 1900 catalogue. 













—— 
le i ee ee ee ee i eel 





Hanson & ‘VanWinkle 


" 186 Liberty St., N. ¥. 
® & 22 8. € anal St 
Chicagi » 


Send y« 






American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all vesiele of 
Iron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

«*V’’ Crimped 


Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company’s 
Planished Iron 

W. Dewees Wood Company’s 
Refined Iron 

Wellsville Polished Steel Sheets 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
contract to any depth from % 
S000 feet. We ules manufac- 





rHeE Oey. ae 


SOLD EVERYWHERE. 
Williams’ Shaving Stick, 25c. 
Genuine Yankee Shavin ng Pa 10c. 
Tablet, 25c. 
ving Cream, 


Williams? “Stevix Soap (1: eee 
Round Cakes, 1 Ib., ‘oe Sosa che ta i) wy 


The only firm is eS world making @ specialty of 


AVING Soaps 
eer, Ct: 


Tae sibee 8 WILLIAMS ‘C. 





ACETYLEN E GAS AND CARBIDE OF 
Calcium.—All about the new illominant, its qualities, 

chemistry, pressure of w Payatection, its prohante future, 
Eror med it. A Wwost valuable series 

ving in pf. 4, forme the particulars of 
= ub ect Details of furnaces for making the carbide, 
erators. ita wTTTS ae. eaves in 

UPPLEME nis, 



















tare and furnt ih everythi AN 5. 
quired iD ant ‘complete 183 te 191 mits 

Horse Power ° ate ° iar: tos poz}. bag. 
Be icons os, ty ‘mail, from 


| thie office, and a? ewatieel 


Ears aks werey on | Patee ome Sodie: $200. 


WELL EN 
1% LIBERTY STREET, New YORK, No other make of Motor Cyc'e 


can pn ly gen here 
THE MIETZ & WEISS near equal to t i wonder! u: 
machine, It is light, stiony, 
K 2 RO SE N E serviceable and t relteble W Hy 
| and GAS Engine iy the time. No experiment, ao 
a = EROSENE)/| "} plaything, fully guarar teed. 
and safer than gaso- | : : one iret ‘a ep as de- 
be fine PA rv scribed. Big trade que 
PATEE BICYCLE CO., - Indianapolis, In ‘lee, Ue S.A. 


AUTOMOBILE FRAMES 


GB: complete runni gears, arts made 





0 np trl time, any time and all 


eae simple, re 

@ electric battery 

or flame used. Perfect regu- 

lation. Belted or directly 

coupled to dy ame for elec- 
ight ing. c why f stor- 

tteres and all 

wer 

et gt ac 
A. ‘TZ, 

198.198 Morr St., New Yorw. 

Markt&Co.,London,Hamburg,Parw 





Drew Stee!” may be bent cold, dier welded. wien 
each set of fittings we furnish Blue Prints of assembled 
| frame. Blue Prints separate $1 Automobile steam 








THE HARRISON CONVEYOR 5rissci chit 


Screens, Roller Sc qreens, Elevators, Hoisting Engines, 
Standard Scales, H 


BORDEN & SELLECK CO., - 


‘Clam Shell 
owe Gas and Gasoline Engines. For vatalogue and prices, address the manufacture: 


48-50 LAKE STREET, CHICAGO, iLL. 


| engines, compound, %@',5°x4 Send for Catalogue. 
ht and Power Station Fauipment. 1 Industrial, Ral SHAEFFER, BUNCE & MARVIN, Lockport, N. Y. u. 5.A. 
e Systems, Coal and Ash Conveyors, ete. he - Z 
Buckets, Breaker Ils, Piceien abies, owe 


TUBULAR 
DRIVING LAMP. 





le 
\HEREULES ES 
WIRE. 


Se SSS 


92 Centre St., New 


Yor 
Branch Offices: {7 {0 go. Canal Bt Chicago, IL. 


ROPES 





And all kinds of WiRE ROPE, — Sisal, foo etc. 





N A. LESCHEN & SONS ROPE CO.|§ [f sitssiurrertcss 


ives a clear, white light. 
MANUFACTURERS OF ape an engine head- 
a i secnan CO.’S PATENT AERIAL WIRE ROPE 


TRAMWAY. ve Cores ooctoen 


The only satisfactory Tramway on the market. Send for book 


ESTIMATES ON APPLICATION, R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special diacount. 
foe’ ESTABLISHED 1840. tad 


iv teeth the oTigbe straight 








(free). 








The ‘‘ Wolverine’ Three Write 
Cylinder Gasoline Ma- Jorcat 


rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
w the power built, Practi- 

y vibration, Absolute- 
Single, double and 

e and stationary 
to 30 












MOTOR WORKS, 
Grand Rapids, Mich. 


GAS and GASOLINE = 


oa fesse 1 aad power 

MARINE and STATIONARY, 
Bullt in accordance with the latest practice 
in Gas Engine design. Also complete set 
of castings. Write for Se eaee 
C.iirtron Motor Wo 
= 233 E. ‘Clifton Ave., Cincinnatl, 











* ohio. 


MAIN OFFICE: 
920-922 North First Street, ST. LOUIS, MO. 
HOT sate 1a ONE MINUTE” 
; OR ONE CENT. 


HIGHEST EFFICIENCY 
aoe by the ald of a rod, 


attained in the 
struck a rock and got cold w 


STOVER ter. You by the aid ofa 
c t Heat 
GASOLINE eaten Sond ae, 
ENGINE 


ater, They require ho com- 
plicated a piping. simply connect 
The best is always cheap- 
est. Write for prices, 


yr and gas in your 
STOVER ENGINE WORKS, 


SAVE YOUR FUELS 
af ety 
: f Cp nl OT io 










: vou Y _ hath” Guaranteed. 
te for Ui 
FREEPORT, ML. | HUMPHREY MFG. "a PLATING CO., Kalamazoo, Mich. 


; 


‘The AUTOSPARKER geo 
The completion of the Gas Engine, Ja, ps 
Throw away your bat. <4 
teries and use them no 
more, The Autosparker 
saves its cost many times 
over during the life of 
your engine, Address 
a DEVICE 
Pendleton” ind,, U.S.A, 


or any gas engine or 














P.O, Box iiiéa, Kansas City, Mo, 


<i? 


| Bor 
1% 


ster fi ian ca jasoline Engine Co., 









UTOMOBILE 


in Sixth Year of Service. 











opens a much more extensive feild of service for the 
leas, odorless, and operated by man, woman or obtid, 
of Seal proximity. Where current cannot be conve 
for, and erect when desirec, simple and automatic p 











PER ALL USES. MADEAS REQUIRE D. 
HARRING TON& KING PERFORATING G.,C 


FORTY MILES ON ONE CHARGE. 


The extraordinary mileage capacity of the Colur 


Send for 1901 ILLUSTRATED CATALOGUE, 


ELECTRIC VEHICLE CO., 


motor carriage manufacturer. 








HiCAGO. 





BALL BEARING AXLES AND RUB- 
ber Tires,—A paper read before the Carriage Buiidors’ 
National Convention, Philadelphia, Oetober, 184, show. 
ing the advantage to be derived from the ure of bail 
bearings and pane matic tires in road vebicior 
tained in y VIC AMERICAN BUPPLEMENT, No, 

#2. Price W cents, To be had at this office and from 
all newsdealers, 


MILLS FOR elle 


ni MAKE 








WS 
- In oF 


BLECTRIC VICTORIA. 


bin pleasure vehicles, equipped with new batteries, 

vwrfected electric automobile, Rellable, safe, noise. 
the electric vehicle ts the ideal automobile for points 
niently supplied, we are pre to furnish estimates 
lanta for o borsing electric vehicles, 








HARTFORD, CONN. 


























222 


Scientific 


American. 





APRIL 6, 1901, 











250 Poultry Pictures 


\ilastrating every phase of poaltryraising and 
tt pages of matter telling how, when and 
what. That and much more is in our +‘? rot. 
able Pout ry Keeping te aillis Branches.’ 

the warranted for 10 years 
















y other Incebator, or m 
Reok for 10c in stampa, Circe 
te een nearest offlee, Anak for book i “ 

© . PieRS INCURATOR ©0., 


To i 


1 at present used oy all 
is 


neat every 
trades aad professio 


Montgomery & Co.'s 
Tool Catalogue 


» book of 510 pages, Ulustrated, well 
printed, pocket size, and mailed to any 
widress on receipt of 2 cents 


MONTGOMERY & CO, 
105 Fulton ™t., N. Y. City, | 


Acetylene Gas Lighting 


Reduced to the most 





Efficient, Safest, Simple 
and Keonemical t se. 
We guarantee our mact per 
fectiy automatic in act to ex 
tract all the gas from tr earhid 
and absolutely no over niuetion 
or lows of gaa Approved by the va 
rious Boards of Fire Underwriters 
Standard sizes I) to blights. Wx 
clusive territory give reaponesl 
ble agenia. Correape md with 





NIAGARA FALLS ACETYLENE GAS MACHINE Uv.. 
Niagara Falls. N. Y. and Canada, 


VAJEN'S New improveo 
HEAD PROTECTOR 


The only device with which all 
harmful atmospheres oan be entered 


| 
| 
' 


and absciute comfort sauetain« d for 
a long period No encumbrance 
Organs exercise ther functions 


naturally Wearer breathes cool 
fresh air continually, Sena for cat 
alogue, Manufactured by 

THE VAJEN-BADER CO., 
1 N. Penn &t., Indianapolia, Ind 


Acetylene Gas Burners, wrorres 


Schwarz Perfection Lava Burner 
Highest awards in all Acetylene Expo- ALL 
siticus, Mase of one ‘ wt, Are 
faultioss ane 5 myo 
aniseed 

() fe ymin & 
Ste 








5 AVA 





e Agents for 


he U. 8. and 


t 


NO es Alignment . 


Carbo nisatio n 
anada 

M. KIRCHBERGER & CO. 
50 Warren Street, New Vork. 


Telephones, 


for Interior, Short Line, Intercommunt 
Gating and Hotel Work Write t 
Prices, catajowue, etc., with testimonials 
and references Petimates cheerfully 
furnished Agents wanted 


THE SIMPLEX INTERIOR 
TBLEPHONE CO., 


Vis 431 Main St., 
SENSITIVE LABORATO®Y BALANCE. 


By N. Monroe Hopkins This “bulit-ap” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp The balance can be made 
by any amateur skilled in the use of tools, aud it wil) 
work ae well as a #125, balance The article 
panied by detatied working drawings showir 
stages of the work lhis article is contained it 
TIFIC AMERICAN BUPPLEMENT, No 1S4. 
cents. For sale by MUNN &€ Co., %1 Broadway, 
York City, or any bookseller or newsdealer 













Cincinnati, Ohio 


8 ACCOM. 
warious 






1 SCIEN 
Price 10 
New 


GUARANTEE 


e-) POSTPA 


‘A SAVINGS BANK 


oF he stock ‘oF age SH Mites 
STANDARD SMELTING AND 
REFINING COMPANY 


AT 40 OENTS PER SHARE, 
the price at which we are now offering the first isane 
of the full paid non-assessable stock of the Company 


Union Consolidated Dil Co. 


stock snow 17% CENTS PER SHARE and 
he 


we are offering for a short time only t 


2 Stocks at 55 Cents Per Share. 


The Consolidated OF! Oo, now have oru 
erties that are carn'ng Over 2 per cent, | 
ly on all of the stock sold to date 


Monthly Dividends Will Begin in May 


and the 4 Smelting and Refining Co. will 

eusily earn 4 per cent. Per Annum as soon as 
the plant Is in ee in Auguat. 

Prespectuses Smelter and Oil 

union ee bina avaivs na oles 

t 












prop- 
onth- 


| ete auew 


sri Rae ears, Sed va 
DOUGLAS, LACEY & CO., 





BANKE AND BROKERS, 
Members New York Consolidated Stock Exchange. 
66 Broadway and 17 New &t., New York, 
BRANCHES: 
‘ x 
Ravton, ene iaorgtiona I Pras coe Butiding. 
ed ppldins. 





ere Ruildings. 








wv 





LOWELL MODEL CO 


throughout with asbestus, 
offered for a limited teme 





Has 6 &in. lids, oven I7x2ix!2, 


WM. G. WILLARD, Mancfacturer, 619 and 621 N. 4th St., St. Louie, ie. 


WITH PRIVILECE OF EXAMINATION. 
FREICHT PREPAID TO YOUR STATION. 
“THE WILLARD STEEL RANGE’’ 


1l5-gallon reservoir and werming closet, lined 
burns wood or coal. his special inducement is 
only Mention this paper. 


‘By constructing your boat 
from a set of my Boat 


Building Materials more 
than one-half the boat fac- 
tory’s price can be realized. 
Also economize freight 500 


ay Launches, Sailand 
‘ow Boats, Gasoline En- 
gines. Catalog free. 

Mo. 












|| ELEVATING - CONVEYING %, ¢o,.% \ Coal Mining Machines 
POWER TRANSMISSION MACH'Y \¢ %,@4,..."6 9\ ELecian Mine COC OMORILLS || 
COAL WASHING MACHINERY ‘02%, % \ COAL HANDLING MACHINERY] 















GRAPMD PRIZE, PARIS, 1900. 
41GHEST AWARD PossisLe. 





GASOLINE CASTINGS 
MOTOR 
For MARINE, VEHICLE and 
BICYCLE MOTORS, 
with Working Drawings. 
22 Wiggin St., 


Lowel!, Mass. 


The No. 4 
YOST 


WRITING 
MACHINE 


The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
beautiful work, strength, simplicity, and 
durability are shown in perfection th the 
No. 4 Modei 


Yost Writing Machine Co. 


NEW YORK CITY. LONDON, ENG. 


Che Cypewriter Exchange 


146 Barclay St.. NEW YORK 
124 La Saile St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandotte St.. 

KANSAS CITY, MO. 
209 North 9th St. 

oY ~ouns, mo. 

» 432 Diamond 


: PITTSBURGH, PA. 
+ 3 West Canteare St., 


BALTIMORE, MD. 

636 California st 
AN FRANCISCO, CAL. 
We x save you from W 
to 05 on Typewriter rs ot ail il makes. Sena for Catalogue. 














Perfection Air Mattresses 


For ~ CAMP ~ YACHT ~ HOME 
NOS-ARSORBEN TT, HY GIF SE 


HOSPITAL 
ODORLESS 





Mechanical Fabric€o 








The.. 
improved 


APPLIED TO YOUR 


AUTOMOBILE 


-~ OR. 


__ CARRIAGE 


10 DAYS’ TRIAL 


to responsible parties. 


DAUS’ TIP TOP: 





DUPLICATOR 
prints 100 o¢ »p. 


~ in black 
fro nm one * n 
written original and % copies from typewriter. It takes 


cates from the original 


NewYork 


an expert to tell the dupit 
FELIX DAUS DUPLICATOR CO., 6 Hanover St., 


DICKERMAN’S | 
DURABLE DESKS 


Don’t buy until you get our catalogue 
100 pages of money saving values. 


AMERICAN STORE STOOL CO., 33 Howard St., New York 





Vanduzen Steam Jet Pumps} «= 


Especially serviceable for Brick yards, 

Hy Quarries, Coffer Dams, Mines, 

ube Wells, Paper Millx, Brewer- 

les, Tanneries, &c. Will elevate 

muddy and sandy water without 

injury to pump. SS mple, port- 
able, durable. Ten sizes 

Write for catalog 100. 


CINCINNATI, 0. 








are guaranteed to give 
beauty and protection to 4 
house for five qreere. Send 
for the free book of 
Libera 
to dealers. 





BELL ODOMETER 


will give you the exact distance traveled, and an 
nounce each mile passed by the stroke of a bell. 
Send for Descriptive Circular 8. 


S. H. DAVIS & CO. 


Cor. Portland & Sadhucy Sts., Boston, Mass. 


{E NEW BRISTOL COUNTER 





TI 





Registers an accurate account of work done on print- 
ing presses, grain tallies, weiching, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. ones accurate, durable. Spe- 








clal coumsers bo ortee end for circular, 


J. RA or Bristol. Conn,, U.S A. 


SAVE YOUR FUEL! 


If you feed water to a steam boiler 
at exactly the same rate as it is evapo- 
rated you will save a deal of fuel. Every 
engineer and oe man knows this and he 
also knows that 

CLARK REGULATOR ALARM COLUMN 
does this automatically without varia- 
tion or attention, saving fuel, time, 

repairs and worry applicable 10, all ty 
of boilers. Write for our boo k “Pract eal 

EKeonomy for St oe Users,” and let us 
tell you more abou 
THE CLARK BROS. "co. Vicksburg, Mich. 


THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawings of various forms of 
the electrical heaters, including electric soldering iro: 
electric pad for the sick, ete 6 lustrations, SCreEN- 
TIFIC AMERICAN SUPPLEMENT 112. uleats cate 
For sale by Munn & Co. and all newsdealers. 


ALTERNATING CURRENT MOTORS. 


if you only bave alternating 
current available send for de 
scription of our A. C. motors. 
They start up under fall load, 
take normal current at starting 
and are fully as efficient and eco 
nomical to run as any direct cur- 
rent machine of the same size. 
In fact, they are less complicated 
and not liable to get out of order 
Send for bulletin 1(2-X for full 

























jesort of th machines. 
The Holtzer-Cabot Electric Co, Boston (Brookline). Mass. 





? 
What Do Vn 














Went To i.) 


sta eden RNP geet 


Novelties, Special Too!:, Machinery, Equipments, New Patent LABOR SA 
MUNN & CO... wentiou.:s 01 the SCIENTIPIC AMBRICAN, 301 LXKUADWAY, NEW YORK. 


S DEVICES. 


ACE 





Send 8e. for catalog of 
Monarch Marine 
Gasoline Engines, 
MtoH HH. P. $200 ap 
Grand Rapids Gas 

Engine & Vacht Oo, 
Grand Rapids, Mich, 









ND ENGINES. 

‘= important series of 
papers giving a historical resume ot the rotary pump 
and engine from 1588 and iliustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines, 3 illustrations 
SUPPLEMENTS 1109, 1810, 1111. Price 10 cents 
each, - For sale by Munn & Co. and all newsdealers 


FOR VEHICLE AND 
MARINE PURPOSES. 


Nothing better «or ore economical 
than our four-cylinder motors. Pos 
sess every known point of e vot ¢\lence 
Durable in every part - 

tachable igniters, heavy bear- 
ings and shifting spark, water 


ROTARY PUMPS 


Their Origin and Development 











jacketed head. runs any speed | 


from 100 to 1500 per minute 
#6 to 0H. P. Fully guarantee; 
| Ground joints throughout. 


Motor Co., 
» U.S.A 


Buffalo Gasoline 
Buffalo, N. 





¥. Apply for Catalogue. 


The Deadly Faucet! 


From it comes the germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 


The Berkefeld Filter 


the water will be thoroughly purified_in 

passing through the cylinders of Infue 

serial Farth which retains every atom 

pA solid matter, KFasy to ciean. Yieldsa 
lion of pure water in 4 minutes, 

BE RKEFELD “FIL TER ©0., 2 Cedar St., New York. 


GERE ST ENGINES 










BOAT ENGINES MAD 







Our 
Specialty: 
Knock- 
Down 
Boats of any 
description 


AMERICAN BOAT & MACHINE CO. 


ROW, SAIL AND PLEASURE BOATS, 


Marine Station, ST LOUIS, MO. 


OUR MARINE MOTORS 

are GUARANTEED To 

GIVE SATISFACTION. 
Durable in Construction and 
Easy and Safe in Operation. 





Se Send for Catalogue and 

investigate our claims. 

TRUSCOTT BOAT MFC. CO., 
St. Joseph, Mich., U.S. A. 


THE ORIGINAL AND GENUINE 


Rubber Goods. Perfectly imi- 
tate linen Are durable and 
keep white. They go to all 
parts of the Globe. Write for 
Catalog. We want Agents 
everywhere. M’f’d only by 

Windsor Collar & Cuff Go., 

Windsor, Conn, 


MAKING. — THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. thoruughiy 
practical article written by an amateur who bas had ex- 
verience in rubber stamp making One tlustration 
Contained in SUPPLEMENT 1110, Price 10 cents. For 
sale by Munn & Co, and all newsdealers. 


THE WILLIAMS) 
Pneumatic Pulley 


Double the grip of an ordinary pulley. 


M. F. WILLIAMS & SONS, 
ST. LOUIS, MO., U. S. A. 


TYLENE 


| pO YOU KNOW that tke most light, teast trouble, 
are atest comfort can be secured at usin fors burners, 
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THE AUTO-CARBURETTOR 


made upon a new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required. 
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euas ially adaptec d te © automobile and cycle 
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Would You Become 
a Man of Mark 


Would you eqeee ss the capacity that directs 


affairs? Wou 


d you develop the power that 


dominates men ; the force that controls their 


minds? In all 


walks of life these faculties 


measure the difference between success and failure. They 
‘Me om be traced to one mental characteristic—Pergonal 


netism. 
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The publication of these articles has aroused the greatest appre- 


hension among British manufacturers. 


8vo. Cloth, $1.00. 
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from the mildest blends of Havana to- § | 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. ¢ | 


CORTEZ CIGAR CO., KEY WEST. 














THE PRIDE OF 
POSSESSION 


ispardonabie if 
it'sa 


WINTON 
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The Haynes- Apperson Co. 







We are the pioncer automobile manufacture ts of 
America. Profit by our experience. ave passed 
the experimental stage and ve something soa ‘tical to 
offer ite for catalowu sactibing our gasoline sys- 
tem and one, two and three ated carriages. 
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WALTHAM WATCHES be 


The best pocket machines 
for keeping time that it is 
possible to make. 


“* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 
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“LIGHT OF ASIA” LAMP 


The Smallest Porta- 
ble Electric Light. 





lights, the batteries of th» 






“Light of Asia” Lamp do 
not deteriorate unless used 
a good light for short 
intervals, this lamp ts unex- 
celled. The “ Light of Asia 
| Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with fine 
leather. Weight, #¢ oz. %& in. di- 
ameter. 8 inches long. 


Every One Guaranteed, 
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61 ELM STREET, NEW YORK. 





WATCHES 
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FOR 
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AT ONE OPERATION. 


UNION IRON WORKS, « 
San Francisco, Ca'., U.S. A. 
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applied, elustic. adhesive, 
and non-soiinkable, Dirt 
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the market. 
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